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(57)Abstract: 

PURPOSE: To make the forgery and alteration of a card 
extremely difficult in a case used as a cash card, an ID card, a 
credit card or a pass by providing irreversible inherent data to a 
part of the card as visible data. 

CONSTITUTION: Embodssed characters are formed on the 
embossed character part of a card 1 . A base material is 
composed of a polyvinyl chloride resin and a magnetic recording 
layer 3 is composed of a compsn. prepared by dispersing y- 
Fe203in a resin and a thermal destruction recording layer 5 is a 
non- magnetic metal membrane layer with a thickness of 
700&angst; composed of Sn and this metal membrane layer 
forms a reflection type hologram with respect to a hologram 
layer 6. As mentioned above, inherent data is provided on the 
irreversible thermal destruction recording layer 5 as visible data 
in this card and the genuinness of the card can be certainly 
judged on the basis of the data of the thermal destruction 
recording layer 5. 
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* NOTICES * 

iTFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The card characterized by preparing the visible information Records Department for recording 
irreversibly as information on a card proper on some cards [ at least ]. 

[Claim 2] The card according to claim 1 characterized by said visible information Records Department 
being the thermal recording section. 

[Claim 3] Claim 1 characterized by being the sensible-heat destructive recording layer which said visible 
information Records Department becomes from the thin film of a metal simple substance, alloys, or these 
compounds thru/or a card given in two. 

[Claim 4] The card characterized by consisting of a compound of the metals chosen from the group which 
said thin film becomes from Te, Sn, In, aluminum, Cu, Bi, Pb, and Zn, these alloys, or these metals. 
[Claim 5] The card according to claim 1 to 4 characterized by preparing the information Records 
Department other than said visible information Records Department. 

[Claim 6] The card according to claim 5 characterized by said information Records Department having at 
least one of the magnetic-recording section, IC Records Department, and the optical recording sections. 
[Claim 7] The card according to claim 5 to 6 characterized by overlapping and recording a part of 
information of said visible information Records Department on said information Records Department. 
[Claim 8] The card according to claim 5 to 7 characterized by arranging said visible information Records 
Department on said information Records Department. 

[Claim 9] The card according to claim 1 to 8 characterized by arranging the hologram formative layer 
thru/or the diffraction-grating formative layer at least in the part of on said visible information Records 
Department or the bottom. 

[Claim 10] The card according to claim 1 to 9 characterized by arranging the layer which has writing fitness 
at least in the part on said visible information Records Department. 

[Claim 1 1 ] The card according to claim 1 to 1 0 characterized by forming a part of information [ at least ] of 
said visible information Records Department on a card as an embossed character. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the card which prepares the visible information Records Department and 
records proper information, especially, the visible information Records Department is the thermal recording 
section recorded irreversibly, and this invention relates to record of the proper information in the card which 
prepared the information Records Department, such as the magnetic-recording section, further. 
[0002] 

[Description of the Prior Art] The information record medium with which it comes to prepare the 
information Records Department on base materials, such as plastics and paper, is widely used as a credit 
card, a cashcard, an ID card, a ticket, a commuter pass, a magnetic tape, etc. Forgery of these information 
record medium and alteration are big social problems, and although research of the former many has been 
made, the present condition is that the method of preventing forgery of an effective recording information 
medium and alteration simply is not yet found out. The approach of collating the information which 
specifies the cardholder as an information record medium, i.e., the information on the card proper, using the 
card prepared as visible information on embossing, printing, a stamp, etc. is used to such a situation. 
However, forgery of such visible infornjation and alteration will be able to be performed comparatively 
simply. Furthermore, how to record card proper information on the information Records Department, for 
example, and collate in the case of the information record medium which has the information Records 
Department which the magnetic-recording section, IC Records Department, the optical recording section, 
etc. accumulate [ informational / informational rewriting and ], can be considered. Although the method of 
double-checking by overlapping visible information and recording proper information by this is also 
possible, when forgery and alteration are made also to record of the information Records Department, the 
information on both which were forged on the contrary may be taken by the result of a double-check. 
Moreover, a reader is required for collating using these information Records Department, and in a check of a 
location without these equipments, for example, a small retail store, and the cardholder itself, since it is not 
in the condition which can be collated with arbitration, the proper information on the card which consists of 
visible information by embossing for using as a collating means by viewing etc. is required for it. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is the card which prepared the proper information 
Records Department which consists of visible information which specifies a cardholder etc. as some cards 
that forgery of a card called alteration of used and an expiration date piece card, a theft, a finding card, etc., 
etc. should be prevented under such circumstances, and offers the thing of the structure which cannot 
perform alteration and rewriting of this proper information Records Department. The card in which the 
proper information Records Department which consists of visible information in detail using the thermal 
recording ingredient in which an alteration and rewriting are impossible, and which is recorded irreversibly 
was formed is offered. Moreover, forgegjyjby the duplicate of the card by the 3rd person other than a card 
manufacturer itself offers the card of a very difficult configuration. 
[0004] 

[Means for Solving the Problem] The card of this invention prepares the visible information Records 
Department for recording irreversibly as information on a card proper on some cards [ at least ]. And it is 
characterized by said visible information Records Department being the thermal recording section. 
Moreover, the card of this invention is characterized by being the sensible-heat destructive recording layer 
which the above-mentioned visible information Records Department becomes from the thin film of a metal 
simple substance, alloys, or these compounds, and is characterized by consisting of a compound of the 
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metals chosen from the group which the above-mentioned thin film becomes from Te, Sn, In, aluminum, 
Cu, Bi, Pb, and Zn, these alloys, or these metals. And the card of this invention is characterized by preparing 
the information Records Department other than the above-mentioned visible information Records 
Department, and is characterized by the above-mentioned information Records Department having at least 
one of the magnetic-recording section, IC Records Department, and the optical recording sections. 
Furthermore, the card of this invention is characterized by overlapping and recording a part of information 
of the above-mentioned visible information Records Department on said information Records Department. 
Moreover, the card of this invention is characterized by arranging the above-mentioned visible information 
Records Department on said information Records Department. And the card of this invention is 
characterized by arranging the hologram formative layer thru/or the diffraction-grating formative layer at 
least in the part of on the above-mentioned visible information Records Department or the bottom again. 
Moreover, the card of this invention is characterized by arranging the layer which has writing fitness at least 
in the part of on the above-mentioned visible information Records Department or the bottom. And the card 
of this invention is characterized by forming a part of information [ at least ] of the above-mentioned visible 
information Records Department on a card as an embossed character. 

[0005] Although what is recorded by thermal recording is mentioned as the visible information Records 
Department for recording irreversibly as information on a proper of this invention card, specifically, there 
are a thing of a sensible-heat destructive recording method and a thing of the method which destroys a metal 
by the thing and electron discharge method of a sensible-heat coloring recording method. The thing of a 
sensible-heat destructive recording method records proper information by preparing the sensible-heat 
destructive recording layer which becomes some cards [ at least ] from the thin film layer of a metal simple 
substance, an alloy, and metallic compounds, and destroying this sensible-heat destructive recording layer 
with heating means, such as a laser beam or a thermal head. What has a low-melt point point as this thin 
film layer is desirable, and 100A - 1 micrometer of thickness is about 500-1000A preferably. In the case of 
this method, it is desirable to use the nonmagnetic thin film layer which consists of above-mentioned non- 
magnetic metal, these alloys, or these compounds in the card which has the magnetic-recording section as a 
thin film layer for the above-mentionedfSensible-heat destructive record as the information Records 
Department. Since a heating means is used for record of the visible proper information by destroying a thin 
film alternatively in the case of a sensible-heat destructive recording method, it is required not to be 
influenced by the temperature change for parts other than a thin film layer and destruction of the information 
Records Department of especially others of this thin film layer etc. For example, when a thin film layer is 
prepared on a magnetic-recording layer and there is a possibility that the temperature of a magnetic- 
recording layer may become beyond curie temperature at the time of thin film layer destruction, it is 
desirable to record visible proper information by thin film layer destruction first, and to record magnetic 
information subsequently. When this fear does not exist, especially limitation is not carried out for the 
sequence which records magnetic information and visible proper information. 

[0006] Moreover, when the thing of a sensible-heat coloring recording method prepares a sensible-heat 
coloring layer as the thermal recording section in some cards [ at least ] and makes it color this thermal 
recording section with heating means, such as a laser beam or a thermal head, proper information is 
recorded and this sensible-heat coloring layer consists of fundamentally a leuco color, an acid developer, 
and binder resin, as a leuco color — auramine [, such as fluoran system;N-benzoIO lamins such as 
triphenylmethane color system; 1, such as crystal violet lactone and MARIKAITO Green lactone, and 2- 
BENZO 6-diethylamino fluoran, ]; — in addition to this, a phenothiazin system; SUPIRO pyran system etc. 
can be used. A phenol nature compound can be used as an acid developer. For example, a phenol, o-cresol, 
p-cresol, p-ethylphenol, t-butylphenol, 2,6-di-tert-butyl-4-methylphenol, Nonyl phenol, a dodecyl phenol, a 
styrene-ized phenol, 2-2, - methylenebis (4-methyl-6-t butylphenol), The alpha-naphthol, the beta-naphthol, 
the hydroquinone monomethyl ether, Gftaiacol, an eugenol, p-chlorophenol, p-promo phenol, O- 
chlorophenol, o-promo phenol, 2, 4 and 6, trichlorophenol, o-phenylphenol, p-phenylphenol, p-(p- 
chlorophenyl) phenol, o-(o-chlorophenyl) phenol, salicylic acid, p-oxy-benzoic-acid dodecyl, A catechol, a 
hydroquinone, resorcinol, 3-methylcathecol, 3-isopropyl catechol, A p-t-butyl catechol, 2,5-di-t- 
butylhydroquinone, 4, 4, - MECHIRE gin phenol, bisphenol A, 1, 2-dihydroxynaphthalene, 2, 3- 
dihydroxynaphthalene, a KURORUKA tail, a BUROMO catechol, 2, 4-dihydroKIBENZO phenon, phenol 
FUTAREN, o-cresol phthalein, PUROTO catechu acid methyl, PUROTO catechu acid ethyl, PUROTO 
catechu acid propyl, PUROTO catechu acid octyl, PUROTO catechu acid dodecyl, pyrogallol, An oxy- 
hydroquinone, phloroglucine, 2 and 4, 6-trio KISHIME chill benzene, 2, 3, 4-trio KISHIE chill benzene, 
gallic-acid methyl, gallic-acid ethyl, Propyl gallate, gallic-acid butyl, gallic-acid hexyl, gallic-acid octyl, the 
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dodecyl gallate, gallic-acid Cecil, gallic-acid SUTERIARU, 2 and 3, 5-TORIOKISHI naphthalene, a tannic 
acid, phenol resin, etc. are mentioned as an example of a phenol nature compound. As binder resin, although 
water soluble resin, such as dissolved resin, such as xylene resin, phenol resin, cumarone resin, vinyltoluene 
resin, terpene resin, vinyltoluene / butadiene copolymer resin, and vinyltoluene / acrylate copolymer resin, 
polyvinyl alcohol resin and methyl cellulose resin, carboxymethyl-cellulose resin, the methyl vinyl ether / 
maleic-anhydride copolymer resin, polyacrylic resin, gelatin, and gum arabic, can be used, when it coating- 
izes and applies, it is desirable to use the easy dissolved resin of desiccation. To form a sensible-heat 
coloring layer using each above-mentioned component 10 - 15 % of the weight of leuco colors, Binder resin 
is dissolved at least 10 - 15 % of the weight of acid developers, 10 - 20 % of the weight of binding-material 
resin, and among each above component. Dissolve thru/or distribute using the organic solvent or water 
which dissolves either a leuco color or an acid developer, or dissolves neither, and it considers as a coating. 
As thickness of a heat-sensitive recording layer, it is usually about 5-15 micrometers that what is necessary 
is just to prepare the whole surface or in the shape of a pattern on a base material using the obtained coating 
by well-known print processes or the well-known method of application. 

[0007] this invention card can do the double-check of the visible information on the visible information 
Records Department section, and the information of the information Records Department by having the 
information Records Department, such as the visible information Records Department for recording the 
information on a proper irreversibly, the magnetic-recording section and IC Records Department, and the 
optical recording section, and giving both the same information. Furthermore, you may be making it form 
on a card by making a part of information of the above-mentioned visible information Records Department 
into an embossed character or a printer graphic for collating of the card using visible information. Moreover, 
the layer which has writing fitness can also be arranged on the visible information Records Department for 
recording the information on a proper of this invention card irreversibly, and prevention of forgery of a card 
and alteration can be made much more effective in accordance with a cardholder's hand information. 
Furthermore, the coloring layer or protective layer for clarifying visible information can also be prepared if 
needed on the visible information Records Department for recording on the above-mentioned irreversible 
target thru/or in the bottom. The card of this invention forms the hologram layer or the diffraction-grating 
layer on the visible information Records Department for recording the information on a proper irreversibly 
thru/or in the bottom in order to make forgery, of a card, and alteration still more difficult. This hologram 
layer forms two-dimensional or a three-dimension image by a refreshable surface irregularity pattern etc., 
and the inside [ this ] relief hologram is recording the intensity distribution by interference of the light of 
body light and a reference beam as a surface irregularity pattern. The relief diffraction grating is also 
recorded as a surface irregularity pattern. Since these are recording information on surface concave heights, 
they prepare a reflecting layer in these concave heights, and reproduce a hologram and a diffraction grating. 
[0008] 

[Function] By making it the above configurations, the card of this invention records the proper information 
which cannot be altered on a card, and is enabling forged prevention of a normal card [ finishing / issue ]. 
Also to the theft of a normal student card, the advanced technique of printing of the proper information by 
irreversible thermal recording is needed, and the card of this invention makes forgery difficult. Moreover, it 
is considering as the difficult thing by taking the configuration whose forgery called the duplicate of the 
card itself also needs such a complicated and advanced technique. Moreover, the card of this invention shall 
have done the double-check of the visible information of the visible information Records Department which 
consists of the thermal recording section, and the information of the information Records Department by 
having had the information Records Department, such as the magnetic-recording section. And the 
duplication check of the visible information of the visible information Records Department and the 
embossing text which consist of the thermal recording section shall be made by having an embossing 
alphabetic character. In the case of the card similarly equipped with printed information, the duplication 
check of the visible information of the visible information Records Department which consists of printed 
information and the thermal recording s^ption shall be made. Furthermore, the card of this invention makes 
difficult forgery of a raw card and a published normal card by making it the configuration which prepared 
the hologram formative layer or the diffraction-grating formative layer on the visible information Records 
Department for recording the information on a proper irreversibly thru/or in the bottom, and combining with 
a hologram technique etc. Moreover, the card of this invention makes forgery more difficult in the card 
equipped with the information Records Department by arranging the visible information Records 
Department for recording the information on a proper irreversibly on the information Records Department, 
moreover, the thing for which the visible information Records Department for recording the information on 
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a proper irreversibly is arranged on the layer which has writing fitness — each each — it is characteristic, and 
forgery constructs with difficult hand information, unites, and forgery of it is possible with a still more 
difficult thing. 
[0009] 

[Example] The desirable example of the card of this invention is given, and a drawing is met and it explains. 
First, there is it along drawing hereafter and an example 1 is explained. Drawing 1 (b)s are the top view of 
the card of the example 1 of this invention, and a sectional view [ in / in drawing 1 (b) / the A1-A2 ]. the 
inside of drawing, and 1 — a card and 2 — for the magnetic-stripe section and 4, as for a sensible-heat 
destructive recording layer and 6, a base material and 5 are [ proper information and 3 / a magnetic- 
recording layer and 3a / a hologram layer and 7 ] protective layers, 2 A is a sensible-heat destructive record 
stratification field, and 8 is the embossed-character section. The proper information 2 is recorded on the 
sensible-heat destructive recording layer 5 by sensible-heat destructive record as visible information, and 
applicability, such as a card owner name, a card ID number, an expiration date, a card class, and a limit, the 
contents of service, etc. can record it as information. As shown in Fig. 1, the card 1 of this example forms 
the sensible-heat destructive layer 5 on the magnetic-recording layer 3 which consists of magnetic-stripe 
section 3 a prepared on the sheet-like base material 4, forms the hologram layer 6 on this sensible-heat 
destructive recording layer 5 further, and covers it by the protective layer 7. The embossed character is 
formed in the embossed character section of a card 1 . A base material 4 is a plastics base material which 
consists of a vinyl chloride, and the magnetic-recording layer 3 is gamma-Fe 203. It was made to distribute 
in resin, and the sensible-heat destructive recording layer 5 is a nonmagnetic metal thin film layer which 
consists of Sn with a thickness of 200A, and this metal thin film layer forms the reflective mold relief 
hologram to the hologram layer 6. The card of an example 1 has prepared proper information in the 
irreversible sensible-heat destructive recording layer 5 as visible information in this way, and can ensure the 
judgment of the truth of a card using the information on this sensible-heat destructive recording layer 5. 
Furthermore, in the card of an example 1 , when information on the embossed character section 8 is made the 
same as that of the information on the sensible-heat destructive recording layer 5, information on the 
sensible-heat destructive recording layer 5 is made with a thing effective in the truth judging of the 
information on the embossed character section 8. Moreover, the card of an example 1 is what combined with 
the technique of a hologram the advanced technique of sensible-heat destructive record of the structure 
which formed the sensible-heat destructive recording layer 5, the hologram layer 6, and the protective layer 
7 in order on the magnetic-recording 3 in this way. And also in the raw card and the published normal 
card, forgery and alteration are taken as the very difficult thing by making it form on the magnetic-recording 
section. In addition, in an example 1 , what was prepared not only a stripe but the whole surface is sufficient 
as the magnetic-recording layer 3. The same is said of the sensible-heat destructive recording layer 5. 
Moreover, as the formation approach of each class to the card base material 2, the approach of carrying out 
the direct laminating of each class on a card at order, the approach of imprinting and forming the imprint 
sheet equipped with the thing of the upper configuration from the magnetic-recording layer on a card base 
material, etc. can choose suitably. Moreover, the layer which has writing fitness can be further prepared on 
the card of an example 1 , and hand information can also be used for forged prevention. 
[0010] In the case of this example, the sensible-heat destructive recording layer 5 is formed as a reflecting 
layer of a reflective mold relief hologram, but Even if another in a sensible-heat destructive recording layer 
and a reflecting layer, are good. On a magnetic-recording layer in order The thing of lamination various as a 
modification of the examples 1 , such as a configuration which prepared the reflecting layer, the sensible- 
heat destructive recording layer, and the hologram layer in order, on what prepared the reflecting layer, the 
hologram layer, the sensible-heat destructive recording layer, and the protective layer, and a magnetic- 
recording layer is mentioned. What is necessary is just to choose a configuration according to the purpose 
etc. Moreover, in the case of this example, formed the hologram layer 6 on the sensible-heat destructive 
recording layer 5, but The configuration which prepared the coloring layer between the magnetic-recording 
layer and the sensible-heat destructive recording layer if needed, A direct sensible-heat destructive recording 
layer is prepared on a magnetic-recording layer, and only the configuration which covered this by the 
protective layer, the configuration whicj^prepared the sensible-heat destructive recording layer through the 
glue line on the magnetic-recording layer, and the configuration which prepared the direct sensible-heat 
destructive layer on the magnetic-recording layer depending on the case can be chosen. In addition, 
independently, although it may become the reflecting layer which consists of a metal like an example as a 
reflecting layer of the above and a hologram from the high refractive-index transparent body, it is the same 
as it at the point that both shall not do forgery and alteration easily. 
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[001 1] Each part of the card of an example 1 is described further below. As a base material 4 of a card, 
combining and using as complex is [ independent or ] ****** other than the vinyl chloride in an example 
about metals, such as plastics, such as the shape of a sheet, tabular nylon, cellulose diacetate, cellulose 
triacetate, polyester, polystyrene, polyethylene, polypropylene, polyester TERUN polyimide, and a 
polycarbonate, copper, and aluminum, paper, etc. What is necessary is just to choose a desirable thing 
suitably out of the above-mentioned ingredient in consideration of the physical properties, for example, 
reinforcement, demanded as a card base material, rigidity, concealment nature, light impermeability nature, 
etc. In addition, the thickness of a base material is about 0.005-5mm. 

[0012] As a magnetic-recording layer 3, gamma-Fe 203 and Co covering gamma-Fe 203, Fe 304, Cr02 
and Fe, Fe-Cr, Fe-Co, and Co-Cr, A magnetic material with conventionally well-known Co-nickel, Mn- 
aluminum, Ba ferrite, Sr ferrite, etc. the distributed object which it comes to distribute in suitable resin or an 
ink vehicle It can form on a card base material conventionally by the well-known methods of application, 
such as the gravure method, the rolling method, and the knife-edge method, moreover, a magnetic-recording 
layer — Fe, Fe-Cr, Fe-Co, and Co-Cr etE>- it can also form on a base material by the vacuum deposition 
method, the spatter, the galvanizing method, etc. using a metal, alloys, or those compounds. When forming a 
magnetic-recording layer by the method of application, 1-100 micrometers of the thickness are about 5-20 
micrometers preferably. Moreover, when forming a magnetic-recording layer by the vacuum deposition 
method, the spatter, and the galvanizing method, 100A - 1 micrometer of the thickness is about 500-2000A 
preferably. gamma-Fe 203 etc. — as the resin with which a magnetic particle is distributed, or an ink 
vehicle, petit RARU resin, a vinyl chloride / vinyl acetate copolymer resin, urethane resin, polyester resin, 
cellulose system resin, acrylic resin, styrene / maleic-acid copolymer resin, etc. are used, and rubber system 
resin or urethane elastomer, such as nitrile rubber, etc. is added if needed. Moreover, a magnetic particle can 
also add the pigment of a surface active agent, a silane coupling agent, a plasticizer, a wax, silicone oil, and 
carbon and others in the distributed object which it comes to distribute in the above-mentioned resin if 
needed. 

[0013] As a nonmagnetic thin film layer used as a sensible-heat destructive layer 5 here, although the 
compound of the above-mentioned metals, such as metals, such as Te, Sn, In, aluminum, Cu, Bi, Pb, and Zn, 
these alloys, or Te-carbide, is mentioned, these can be formed on the base material of a card thru/or a 
magnetic-recording layer by the vacuum deposition method and the spatter, the galvanizing method, etc. As 
for this nonmagnetic thin film layer, it is desirable to have a low-melt point point in order to play a role of a 
sensible-heat destructive layer. Moreover, 100A - 1 micrometer of thickness of a nonmagnetic thin film 
layer is about 500-1000A preferably. 

[0014] As mentioned above, in order to clarify visible information on a sensible-heat destructive recording 
layer if needed, a coloring layer is prepifed between a sensible-heat destructive recording layer and a 
magnetic-recording layer etc. A coloring layer Ethyl cellulose, ethyl hydroxyethyl cellulose, Cellulosics, 
such as cellulose acetate propionate and cellulose acetate, Styrene resin or styrene copolymerization resin, 
such as polystyrene and Polly alpha methyl styrene, The poly meta chestnut acid methyl, poly meta chestnut 
acid ethyl, polyacrylic acid ethyl, Acrylic resin, such as polyacrylic acid butyl, or independent or 
copolymerization resin of meta-chestnut acid resin, Rosin ester resin, such as rosin, RODEN denaturation 
phenol resin, and polymerization rosin, Polyvinyl acetate resin, cumarone resin, vinyltoluene resin, vinyl 
chloride resin, To binders, such as POEESUTERU resin, polyurethane resin, and butyral resin Various kinds 
of pigments are added according to the color which should be colored, and the need is accepted further. A 
plasticizer, A stabilizer, a wax, grease, a drying agent, a desiccation adjuvant, a curing agent, a thickener, It 
is ** to a former part at the solvent after adding a dispersant, or a diluent. It can form in a request part using 
the coloring coating or ink which it comes to carry out by the method of application or the printing 
approaches, such as the usual gravure method, the rolling method, the knife-edge method, and an offset 
method. Furthermore, the glue line which is made to increase the adhesive strength between each class, and 
prevents interlaminar peeling may be prepared. A glue line forms what was kneaded by the solvent or the 
diluent by the methods of application, such as the rolling method and the knife-edge method, after adding a 
plasticizer, a stabilizer, a curing agent, etc. if needed to binders, such as a vinyl chloride / vinyl acetate 
copolymer, ethylene / vinyl acetate copolymer, a vinyl chloride / propionic-acid copolymer, rubber system 
resin, cyanoacrylate resin, cellulosic resin, ionomer resin, and polyolefine system resin. 
[0015] A protective layer 7 can be formed by being based on the extrusion coat method or applying 
synthetic coating material etc., although synthetic-resin film is laminated. In consideration of adhesion 
with an application or other layers etc., the synthetic resin used when forming a coloring layer, and a 
congeneric thing are used widely, and deal in the synthetic resin which constitutes a protective layer. When 
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the synthetic resin of a heat-curing mold is used especially, it is advantageous in respect of a surface degree 
of hardness and prevention of contamination, and if the coating which contains the synthetic resin of an 
ultraviolet curing mold further is used, since hardening after spreading can carry out to coincidence, it is 
desirable. Moreover, into a protective layer, silicone etc. can be added and a front face can also be made into 
detachability. 

[0016] The various resin ingredients of the hologram layer 6 are selectable. Specifically An unsaturated 
polyester resin, acrylic urethane resin, epoxy denaturation acrylic resin, An epoxy denaturation unsaturated 
polyester resin, acrylic ester resin, acrylamide resin, the object which makes a subject one sort thru/or two 
kinds or more in nitrocellulose resin, polystyrene resin, an alkyd resin, phenol resin, etc. — independence — 
or Metallic soap, such as various isocyanate resin, and naphthenic-acid cobalt, naphthenic-acid lead, The 
object which added heat or ultraviolet-rays curing agents, such as pen ZOIRU bar oxide, methyl-ethyl - 
ketone phenon, anthraquinone, a naphthoquinone, azobis isobutyl nitril, and a diphenyl sulfide, can be used. 
It takes into consideration and this combination is adjusted so that glass transition temperature may become 
higher than the temperature at the time of hot printing, and specifically, it is desirable to make it glass 
transition temperature serve as 100-degge,eC-200-degreeC. Moreover, although it is possible to form the ink- 
ized method of application by the well-known approach, when forming with an imprint foil and this 
hologram layer 6 takes into consideration carrying out [ inch ] foil piece nature (foil coat breaking strength) 
in 0.5-1 .0g /, it is desirable [ the layer ] to form in the range with a thickness of 0.5-2.0 micrometers. 
[0017] Although the hologram reflecting layer is making the sensible-heat destructive recording layer serve 
a double purpose in this example, you may form apart from a sensible-heat destructive recording layer. 
Generally, a hologram reflecting layer is a reflexibility thin film, and a metal, metallic compounds, glass, 
etc. are formed for a hologram in it on the front face of a resin layer by vacuum evaporationo, the spatter, 
ion plating, electrolysis plating, nonelectrolytic plating, etc. When the metal thin film which reflects light in 
using a hologram as a reflective mold as a reflexibility thin film layer is used and it uses a hologram as a 
transparency mold, it combines with the resin layer which is the hologram formative layer, the hologram 
effectiveness is discovered, and moreover there is the hologram effectiveness of not making a lower layer 
concealing, and it can choose suitably for the purpose and can use. 

[0018] Specifically as a metal thin film which is used like this example in the case of the hologram of a 
reflective mold, they are independent or the thin film which combines two or more kinds, uses and is formed 
about metals, such as Cr, Ti, Fe, Co, nickel, Cu, Ag, Au, germanium, aluminum, Mg, Sb, Pb, Pd, Cd, Bi, Sn, 
Se, In, Ga, and Rb, and the oxide of those, a nitride, etc. In the above-mentioned metal, aluminum, Cr, 
nickel, Ag, Au, etc. are desirable, and, as for thickness, it is desirable desirably that it is 200-2000A 10- 
10000A. 

[0019] Subsequently, an example 2 is given. Drawing 2 (b)s are the top view of the card of an example 2, 
and a sectional view [ in / in drawing 2 ^b) / the R1.-B-2 ]. For proper information and 24, a base material 
and 25 are [ 21 / a card and 22 / a protective layer and 22 A of a sensible-heat destructive recording layer and 
27 ] sensible-heat destructive record stratification fields among drawing, and 28 is the embossed character 
section. The card 21 of this example is the configuration of having formed the sensible-heat destructive 
recording layer 25 on the base material 24, and has formed the embossed character section 28 as a visible 
information bureau independently. The card 21 of this example has also formed the proper information 22 in 
the irreversible sensible-heat destructive recording layer 25 as visible information, and can ensure the 
judgment of the truth of a card using the information on this sensible-heat destructive recording layer 25. 
[ as well as the card of an example 1 ] And when information on the embossed character section 28 is made 
the same as that of the information on the sensible-heat destructive recording layer 25, the information on 
the sensible-heat destructive recording layer 25 will become effective in the truth judging of the information 
on the embossed character section 28. The laminating of the layer which has a hologram layer and writing 
fitness further for forged prevention on the sensible-heat destructive recording layer 25 of the card 21 of this 
example may be carried out. In addition, the card base material 24, the sensible-heat destructive recording 
layer 25, and the protective layer 27 grade used the same thing as an example 1 . 

[0020] Subsequently, an example 3 is given. Drawing 3 (b)s are the top view of the card of the example 3 of 
this invention, and a sectional view [ in / in drawing 3 (b) / the C1-C2 ]. the inside of drawing, and 3 1 — a 
card and 30 — for a magnetic stripe and 34, as for a sensible-heat destructive recording layer and 36, a base 
material and 35 are [ a sign panel and 32 / proper information and 33 / a hologram layer and 37 ] protective 
layers, and 32A is a sensible-heat destructive record stratification field. Although the card of this example 
forms the sensible-heat destructive recopling lay^r 35 on a base material 34 like the card of an example 2, it 
forms the hologram layer 36, a protective layer 37, and the sign panel 30 in order on the sensible-heat 
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destructive recording layer 35. Similarly [ in this example / of an example 1 ], the proper information 32 is 
recorded on the sensible-heat destructive recording layer 35, and the sensible-heat destructive recording 
layer 35 is the configuration of making the reflecting layer of a hologram serve a double purpose. On the 
sensible-heat destructive recording layer 35 of the card 31 of this example, the laminating of the sign panel 
layer 30 which has the hologram layer 36 and writing fitness is carried out, and it is considering as the thing 
still more effective in forged prevention of a card. Since the sensible-heat destructive recording layer 35 of 
the card 31 of this example is not what was formed on the magnetic stripe 33, it is not necessary to use it as 
a nonmagnetic thin film especially as a sensible-heat destructive recording layer 35. A magnetic metal and 
the magnetic-thin-film layer of alloys or these compounds are sufficient. In addition, the card base material 
34, the sensible-heat destructive recording layer 35, the hologram layer 36, and the protective layer 37 grade 
used the same thing as an example 1 . 

[0021] Subsequently, an example 4 is given. Drawing 4 (b)s are the top view of the card of the example 4 of 
this invention, and a sectional view [ in / in drawing 4 (b) / the D1-D2 ]. the inside of drawing, and 41 — for 
IC and 44, as for a sensible-heat destructive layer and 46, a base material and 45 are [ a card and 42 / proper 
information and 43 / a hologram layer and 47 ] protective layers, 42A is a sensible-heat destructive 
stratification field, and 48 is the embossed character section. The card of this example is the thing in which 
the direct thermal recording section was^formed on the base material 44, and carried out sequential 
formation of the sensible-heat destructive recording layer 45, the hologram layer 46, and the protective layer 
47 like the example 1 on the base material 44 at order. In the card of this example, the double-check of card 
truth is attained by overlapping the thermal recording section which consists of the information Records 
Department which consists of an IC, and a sensible-heat destructive recording layer, and making 
information record. The proper information 42 is formed in the irreversible sensible-heat destructive 
recording layer 45 as visible information, and the card 41 of this example as well as the card of an example 
1 becomes what has the information effective in the truth judging of the information on the embossed 
character section 48 on the sensible-heat destructive recording layer 45, when the judgment of the truth of a 
card can be ensured and information on the embossed character section 48 is made the same as that of the 
information on the sensible-heat destructive recording layer 45 using the information on this sensible-heat 
destructive recording layer 45. In addition, the card base material 44, the sensible-heat destructive recording 
layer 45, the hologram layer 46, and the protective layer 47 grade used the same thing as an example 1. 
[0022] Subsequently, an example 5 is given. Drawing 5 (b)s are the top view of the card of the example 5 of 
this invention, and a sectional view [ in / in drawing 5 (b) / the E1-E2 ]. the inside of drawing, and 51 — for a 
magnetic-recording layer and 53a, as for a base material and 55, the magnetic-stripe section and 54 are [ a 
card and 52 / proper information and 53 / a sensible-heat coloring recording layer and 56 ] hologram layers, 
52A is a sensible-heat coloring stratification field, and 58 is the embossed character section. It has the 
thermal recording section of a sensible-heat coloring method, and on the magnetic-recording layer 53, the 
card of an example 5 applies in order a fluoran system leuco color, 2 and 4-hydroxybenzoic acid, and the 
constituent for sensible-heat coloring l^ers that used and prepared polymethylmethacrylate resin as binders, 
after it dries and it forms the sensible-heat coloring recording layer 55, it forms the metal thin film 50 which 
consists of ZnS by vacuum evaporationo, and forms the hologram layer 56. An embossed character is 
formed in the embossed character section 58. The proper information 52 is recorded on the sensible-heat 
coloring recording layer 55 as visible information. Proper information is prepared in the irreversible 
sensible-heat coloring recording layer 55 as visible information, and the card 51 of this example as well as 
the card of an example 1 becomes what has the information effective in the truth judging of the information 
on the embossed character section 58 on the sensible-heat coloring recording layer 55, when the judgment of 
the truth of a card can be ensured and information on the embossed character section 58 is made the same as 
that of the information on the sensible-heat coloring recording layer 55 using the information on this 
sensible-heat coloring recording layer 55. In addition, the card base material 54 and the magnetic-recording 
layer 53 hologram layer 56 grade used the same thing as an example 1. 
[0023] 

[Effect of the Invention] The card of this invention makes forgery of a card, and alteration very difficult, 
when used in cards, such as a cashcard, an ID card, a credit card, and a commuter pass, by giving proper 
information irreversibly to some cards as visible information as mentioned above. 
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WRITTEN AMENDMENT 



[ a procedure revision] 

[Filing Date] May 9, Heisei 6 
[Procedure amendment 1 ] 
[Document to be Amended] Specification 
[Item(s) to be Amended] Whole sentence 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Document Name] Specification 
[Title of the Invention] Card 
[Claim(s)] 

[Claim 1 ] The card characterized by preparing the visible information Records Department for recording 
irreversibly as information on a card proper on some cards [ at least ]. 

[Claim 2] The card according to claim 1 characterized by said visible information Records Department 
being the thermal recording section. 

[Claim 3] Claim 1 characterized by being the sensible-heat destructive recording layer which said visible 
information Records Department becomes from the thin film of a metal simple substance, alloys, or these 
compounds thru/or a card given in two. 

[Claim 4] The card characterized by consisting of a compound of the metals chosen from the group which 
said thin film becomes from Te, Sn, In, aluminum, Cu, Bi, Pb, and Zn, these alloys, or these metals. 
[Claim 5] The card according to claim 1 to 4 characterized by preparing the information Records 
Department other than said visible information Records Department. 

[Claim 6] The card according to claim 5 characterized by said information Records Department having at 
least one of the magnetic-recording section, IC Records Department, and the optical recording sections. 
[Claim 7] The card according to claim 5 to 6 characterized by overlapping and recording a part of 
information of said visible information Records Department on said information Records Department. 
[Claim 8] The card according to claim 5 to 7 characterized by arranging said visible information Records 
Department on said information Records Department. 

[Claim 9] The card according to claim 1 to 8 characterized by arranging the hologram formative layer 
thru/or the diffraction-grating formative layer at least in the part of on said visible information Records 
Department or the bottom. 

[Claim 10] The card according to claim 1 to 9 characterized by arranging the layer which has writing fitness 
at least in the part on said visible information Records Department. 

[Claim 11] The card according to claim 1 to 10 characterized by forming a part of information [ at least ] of 
said visible information Records Department on a card as an embossed character. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the card which prepares the visible information Records Department and 
records proper information, especially, the visible information Records Department is the thermal recording 
section recorded irreversibly, and this invention relates to record of the proper information in the card which 
prepared the information Records Department, such as the magnetic-recording section, further. 
[0002] 

[Description of the Prior Art] The information record medium with which it comes to prepare the 
information Records Department on base materials, such as plastics and paper, is widely used as a credit 
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card, a cashcard, an ID card, a ticket, a commuter pass, a magnetic tape, etc. Forgery of these information 
record medium and alteration are big social problems, and although research of the former many has been 
made, the present condition is that the method of preventing forgery of an effective recording information 
medium and alteration simply is not yet found out. The approach of collating the information which 
specifies the cardholder as an information record medium, i.e., the information on the card proper, using the 
card prepared as visible information on embossing, printing, a stamp, etc. is used to such a situation. 
However, forgery of such visible information and alteration will be able to be performed comparatively 
simply. Furthermore, how to record card proper information on the information Records Department, for 
example, and collate in the case of the information record medium which has the information Records 
Department which the magnetic-recording section, IC Records Department, the optical recording section, 
etc. accumulate [ informational / informational rewriting and ], can be considered. Although the method of 
double-checking by overlapping visible information and recording proper information by this is also 
possible, when forgery and alteration are made also to record of the information Records Department, the 
information on both which were forged on the contrary may be taken by the result of a double-check. 
Moreover, a reader is required for collating using these information Records Department, and in a check of a 
location without these equipments, for example, a small retail store, and the cardholder itself, since it is not 
in the condition which can be collated with arbitration, the proper information on the card which consists of 
visible information by embossing for using as a collating means by viewing etc. is required for it. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is the card which prepared the proper information 
Records Department which consists of visible information which specifies a cardholder etc. as some cards 
that forgery of a card called alteration of used and an expiration date piece card, a theft, a finding card, etc., 
etc. should be prevented under such circumstances, and offers the thing of the structure which cannot 
perform alteration and rewriting of this proper information Records Department. The card in which the 
proper information Records Department which consists of visible information in detail using the thermal 
recording ingredient in which an alteration and rewriting are impossible, and which is recorded irreversibly 
was formed is offered. Moreover, forgery by the duplicate of the card by the 3rd person other than a card 
manufacturer itself offers the card of a very difficult configuration. 
[0004] 

[Means for Solving the Problem] The card of this invention prepares the visible information Records 
Department for recording irreversibly as information on a card proper on some cards [ at least ]. And it is 
characterized by said visible information Records Department being the thermal recording section. 
Moreover, the card of this invention is characterized by being the sensible-heat destructive recording layer 
which the above-mentioned visible information Records Department becomes from the thin film of a metal 
simple substance, alloys, or these compounds, and is characterized by consisting of a compound of the 
metals chosen from the group which the above-mentioned thin film becomes from Te, Sn, In, aluminum, 
Cu, Bi, Pb, and Zn, these alloys, or these metals. And the card of this invention is characterized by preparing 
the information Records Department other than the above-mentioned visible information Records 
Department, and is characterized by the above-mentioned information Records Department having at least 
one of the magnetic-recording section, IC Records Department, and the optical recording sections. 
Furthermore, the card of this invention is [Characterized by overlapping and recording a part of information 
of the above-mentioned visible information Records Department on said information Records Department. 
Moreover, the card of this invention is characterized by arranging the above-mentioned visible information 
Records Department on said information Records Department. And the card of this invention is 
characterized by arranging the hologram formative layer thru/or the diffraction-grating formative layer at 
least in the part of on the above-mentioned visible information Records Department or the bottom again. 
Moreover, the card of this invention is characterized by arranging the layer which has writing fitness at least 
in the part of on the above-mentioned visible information Records Department or the bottom. And the card 
of this invention is characterized by forming a part of information [ at least ] of the above-mentioned visible 
information Records Department on a card as an embossed character. 

[0005] Although what is recorded by thermal recording is mentioned as the visible information Records 
Department for recording irreversibly as information on a proper of this invention card, specifically, there 
are a thing of a sensible-heat destructive recording method and a thing of the method which destroys a metal 
by the thing and electron discharge method of a sensible-heat coloring recording method. The thing of a 
sensible-heat destructive recording method records proper information by preparing the sensible-heat 
destructive recording layer which becomes some cards [ at least ] from the thin film layer of a metal simple 
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substance, an alloy, and metallic compounds, and destroying this sensible-heat destructive recording layer 
with heating means, such as a laser beam or a. thermal head. What has a low-melt point point as this thin 
film layer is desirable, and 100A - 1 micrometer of thickness is about 500-1 000A preferably. In the case of 
this method, it is desirable to use the nonmagnetic thin film layer which consists of above-mentioned non- 
magnetic metal, these alloys, or these compounds in the card which has the magnetic-recording section as a 
thin film layer for the above-mentioned sensible-heat destructive record as the information Records 
Department. Since a heating means is used for record of the visible proper information by destroying a thin 
film alternatively in the case of a sensible-heat destructive recording method, it is required not to be 
influenced by the temperature change for parts other than a thin film layer and destruction of the information 
Records Department of especially others of this thin film layer etc. For example, when a thin film layer is 
prepared on a magnetic-recording layer and there is a possibility that the temperature of a magnetic- 
recording layer may become beyond curie temperature at the time of thin film layer destruction, it is 
desirable to record visible proper information by thin film layer destruction first, and to record magnetic 
information subsequently. When this fear does not exist, especially limitation is not carried out for the 
sequence which records magnetic information and visible proper information. 

[0006] Moreover, when the thing of a sensible-heat coloring recording method prepares a sensible-heat 
coloring layer as the thermal recording section in some cards [ at least ] and makes it color this thermal 
recording section with heating means, such as a laser beam or a thermal head, proper information is 
recorded and this sensible-heat coloring layer consists of fundamentally a leuco color, an acid developer, 
and binder resin, as a leuco color — auramine [, such as fluoran system;N-benzoIO lamins such as 
triphenylmethane color system; 1, such as crystal violet lactone and MARIKAITO Green lactone, and 2- 
BENZO 6-diethylamino fluoran, ]; ~ iniaddition to this, a phenothiazin system; SUPIRO pyran system etc. 
can be used. A phenol nature compound can be used as an acid developer. For example, a phenol, o-cresol, 
p-cresol, p-ethylphenol, t-butylphenol, 2,6-di-tert-butyl-4-methylphenol, Nonyl phenol, a dodecyl phenol, a 
styrene-ized phenol, 2-2, - methylenebis (4-methyl-6-t butylphenol), The alpha-naphthol, the beta-naphthol, 
the hydroquinone monomethyl ether, Guaiacol, an eugenol, p-chlorophenol, p-promo phenol, O- 
chlorophenol, o-promo phenol, 2, 4 and 6, trichlorophenol, o-phenylphenol, p-phenylphenol, p-(p- 
chlorophenyl) phenol, o-(o-chlorophenyl) phenol, salicylic acid, p-oxy-benzoic-acid dodecyl, A catechol, a 
hydroquinone, resorcinol, 3-methylcathecol, 3-isopropyl catechol, A p-t-butyl catechol, 2,5-di-t- 
butylhydroquinone, 4, 4, - MECHIRE gin phenol, bisphenol A, 1, 2-dihydroxynaphthalene, 2, 3- 
dihydroxynaphthalene, a KURORUKA tail, a BUROMO catechol, 2, 4-dihydroKIBENZO phenon, phenol 
FUTAREN, o-cresol phthalein, PUROTO catechu acid methyl, PUROTO catechu acid ethyl, PUROTO 
catechu acid propyl, PUROTO catechu acid octyl, PUROTO catechu acid dodecyl, pyrogallol, An oxy- 
hydroquinone, phloroglucine, 2 and 4, 6-trio KISHIME chill benzene, 2, 3, 4-trio KISHIE chill benzene, 
gallic-acid methyl, gallic-acid ethyl, Propyl gallate, gallic-acid butyl, gallic-acid hexyl, gallic-acid octyl, the 
dodecyl gallate, gallic-acid Cecil, gallic-acid SUTERIARU, 2 and 3, 5-TORIOKISHI naphthalene, a tannic 
acid, phenol resin, etc. are mentioned as an example of a phenol nature compound. As binder resin, although 
water soluble resin, such as dissolved resin, such as xylene resin, phenol resin, cumarone resin, vinyltoluene 
resin, terpene resin, vinyltoluene / butadiene copolymer resin, and vinyltoluene / acrylate copolymer resin, 
polyvinyl alcohol resin and methyl cellulose resin, carboxymethyl-cellulose resin, the methyl vinyl ether / 
maleic-anhydride copolymer resin, polyacrylic resin, gelatin, and gum arabic, can be used, when it coating- 
izes and applies, it is desirable to use t^eueasy dissolved resin of desiccation. To form a sensible-heat 
coloring layer using each above-mentioned component 10 - 15 % of the weight of leuco colors, Binder resin 
is dissolved at least 10 - 15 % of the weight of acid developers, 10-20 % of the weight of binding-material 
resin, and among each above component. Dissolve thru/or distribute using the organic solvent or water 
which dissolves either a leuco color or an acid developer, or dissolves neither, and it considers as a coating. 
As thickness of a heat-sensitive recording layer, it is usually about 5-15 micrometers that what is necessary 
is just to prepare the whole surface or in the shape of a pattern on a base material using the obtained coating 
by well-known print processes or the well-known method of application. 

[0007] this invention card can do the double-check of the visible information on the visible information 
Records Department section, and the information of the information Records Department by having the 
information Records Department, such as the visible information Records Department for recording the 
information on a proper irreversibly, the magnetic-recording section and IC Records Department, and the 
optical recording section, and giving both the same information. Furthermore, you may be making it form 
on a card by making a part of information of the above-mentioned visible information Records Department 
into an embossed character or a printer graphic for collating of the card using visible information. Moreover, 
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the layer which has writing fitness can also be arranged on the visible information Records Department for 
recording the information on a proper of this invention card irreversibly, and prevention of forgery of a card 
and alteration can be made much more effective in accordance with a cardholder's hand information. 
Furthermore, the coloring layer or protective layer for clarifying visible information can also be prepared if 
needed on the visible information Records Department for recording on the above-mentioned irreversible 
target thru/or in the bottom. The card of this invention forms the hologram layer or the diffraction-grating 
layer on the visible information Records Department for recording the information on a proper irreversibly 
thru/or in the bottom in order to make forgery of a card, and alteration still more difficult. This hologram 
layer forms two-dimensional or a three-dimension image by a refreshable surface irregularity pattern etc., 
and the inside [ this ] relief hologram is recording the intensity distribution by interference of the light of 
body light and a reference beam as a surface irregularity pattern. The relief diffraction grating is also 
recorded as a surface irregularity pattern. Since these are recording information on surface concave heights, 
they prepare a reflecting layer in these concave heights, and reproduce a hologram and a diffraction grating. 
[0008] 

[Function] By making it the above configurations, the card of this invention records the proper information 
which cannot be altered on a card, and is enabling forged prevention of a normal card [ finishing / issue ]. 
Also to the theft of a normal student card, the advanced technique of printing of the proper information by 
irreversible thermal recording is needed, and the card of this invention makes forgery difficult. Moreover, it 
is considering as the difficult thing by taking the configuration whose forgery called the duplicate of the 
card itself also needs such a complicated and advanced technique. Moreover, the card of this invention shall 
have done the double-check of the visible information of the visible information Records Department which 
consists of the thermal recording section, and the information of the information Records Department by 
having had the information Records Department, such as the magnetic-recording section. And the 
duplication check of the visible information of the visible information Records Department and the 
embossing text which consist of the thermal recording section shall be made by having an embossing 
alphabetic character. In the case of the card similarly equipped with printed information, the duplication 
check of the visible information of the visible information Records Department which consists of printed 
information and the thermal recording section shall be made. Furthermore, the card of this invention makes 
difficult forgery of a raw card and a published normal card by making it the configuration which prepared 
the hologram formative layer or the diffraction-grating formative layer on the visible information Records 
Department for recording the information on a proper irreversibly thru/or in the bottom, and combining with 
a hologram technique etc. Moreover, the card of this invention makes forgery more difficult in the card 
equipped with the information Records Department by arranging the visible information Records 
Department for recording the information on a proper irreversibly on the information Records Department, 
moreover, the thing for which the visible information Records Department for recording the information on 
a proper irreversibly is arranged on the layer which has writing fitness — each each — it is characteristic, and 
forgery constructs with difficult hand information, unites, and forgery of it is possible with a still more 
difficult thing. 
[0009] 

[Example] The desirable example of the card of this invention is given, and a drawing is met and it explains. 
First, there is it along drawing hereafter and an example 1 is explained. Drawing 1 (b)s are the top view of 
the card of the example 1 of this invention, and a sectional view [ in / in drawing 1 (b) / the A1-A2 ]. the 
inside of drawing, and 1 - a card and 2 - for the magnetic-stripe section and 4, as for a sensible-heat 
destructive recording layer and 6, a base material and 5 are [ proper information and 3 / a magnetic- 
recording layer and 3a / a hologram laygs and 7 .] protective layers, 2A is a sensible-heat destructive record 
stratification field, and 8 is the embossed character section. The proper information 2 is recorded on the 
sensible-heat destructive recording layer 5 by sensible-heat destructive record as visible information, and 
applicability, such as a card owner name, a card ID number, an expiration date, a card class, and a limit, the 
contents of service, etc. can record it as information. As shown in Fig. 1, the card 1 of this example forms 
the sensible-heat destructive layer 5 on the magnetic-recording layer 3 which consists of magnetic-stripe 
section 3 a prepared on the sheet-like base material 4, forms the hologram layer 6 on this sensible-heat 
destructive recording layer 5 further, and covers it by the protective layer 7. The embossed character is 
formed in the embossed character section of a card 1 . A base material 4 is a plastics base material which 
consists of a vinyl chloride, and the magnetic-recording layer 3 is gamma-Fe 203. It was made to distribute 
in resin, and the sensible-heat destructive recording layer 5 is a nonmagnetic metal thin film layer which 
consists of Sn with a thickness of 700A, and this metal thin film layer forms the reflective mold relief 
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hologram to the hologram layer 6. The card of an example 1 has prepared proper information in the 
irreversible sensible-heat destructive recording layer 5 as visible information in this way, and can ensure the 
judgment of the truth of a card using the information on this sensible-heat destructive recording layer 5. 
Furthermore, in the card of an example 1 , when information on the embossed character section 8 is made the 
same as that of the information on the sensible-heat destructive recording layer 5, information on the 
sensible-heat destructive recording layer 5 is made with a thing effective in the truth judging of the 
information on the embossed character Section 8. Moreover, the card of an example 1 is what combined with 
the technique of a hologram the advanced technique of sensible-heat destructive record of the structure 
which formed the sensible-heat destructive recording layer 5, the hologram layer 6, and the protective layer 
7 in order on the magnetic-recording layer 3 in this way. And also in the raw card and the published normal 
card, forgery and alteration are taken as the very difficult thing by making it form on the magnetic-recording 
section. In addition, in an example 1, what was prepared not only a stripe but the whole surface is sufficient 
as the magnetic-recording layer 3. The same is said of the sensible-heat destructive recording layer 5. 
Moreover, as the formation approach of each class to the card base material 2, the approach of carrying out 
the direct laminating of each class on a card at order, the approach of imprinting and forming the imprint 
sheet equipped with the thing of the upper configuration from the magnetic-recording layer on a card base 
material, etc. can choose suitably. Moreover, the layer which has writing fitness can be farther prepared on 
the card of an example 1, and hand information can also be used for forged prevention. 
[0010] In the case of this example, the sensible-heat destructive recording layer 5 is formed as a reflecting 
layer of a reflective mold relief hologram, but Even if another in a sensible-heat destructive recording layer 
and a reflecting layer, are good. On a magnetic-recording layer in order The thing of lamination various as a 
modification of the examples 1, such as a configuration which prepared the reflecting layer, the sensible- 
heat destructive recording layer, and the hologram layer in order, on what prepared the reflecting layer, the 
hologram layer, the sensible-heat destructive recording layer, and the protective layer, and a magnetic- 
recording layer is mentioned. What is necessary is just to choose a configuration according to the purpose 
etc. Moreover, in the case of this example, formed the hologram layer 6 on the sensible-heat destructive 
recording layer 5, but The configuratio^whiqh prepared the coloring layer between the magnetic-recording 
layer and the sensible-heat destructive recording layer if needed, A direct sensible-heat destructive recording 
layer is prepared on a magnetic-recording layer, and only the configuration which covered this by the 
protective layer, the configuration which prepared the sensible-heat destructive recording layer through the 
glue line on the magnetic-recording layer, and the configuration which prepared the direct sensible-heat 
destructive layer on the magnetic-recording layer depending on the case can be chosen. In addition, 
independently, although it may become the reflecting layer which consists of a metal like an example as a 
reflecting layer of the above and a hologram from the high refractive-index transparent body, it is the same 
as it at the point that both shall not do forgery and alteration easily. 

[001 1] Each part of the card of an example 1 is described further below. As a base material 4 of a card, 
combining and using as complex is [ independent or ] ****** other than the vinyl chloride in an example 
about metals, such as plastics, such as the shape of a sheet, tabular nylon, cellulose diacetate, cellulose 
triacetate, polyester, polystyrene, polyethylene, polypropylene, polyester TERUN polyimide, and a 
polycarbonate, copper, and aluminum, paper, etc. What is necessary is just to choose a desirable thing 
suitably out of the above-mentioned ingredient in consideration of the physical properties, for example, 
reinforcement, demanded as a card base material, rigidity, concealment nature, light impermeability nature, 
etc. In addition, the thickness of a base material is about 0.005 -5mm. 

[0012] As a magnetic-recording layer 3, gamma-Fe 203 and Co covering gamma-Fe 203, Fe 304, Cr02, 
Fe, Fe-Cr, Fe-Co, A magnetic material with conventionally well-known Co-Cr, Co-nickel, Mn-aluminum, 
Ba ferrite, Sr ferrite, etc. the distributed object which it comes to distribute in suitable resin or an ink vehicle 
It can form on a card base material conventionally by the well-known methods of application, such as the 
gravure method, the rolling method, ancl the knife-edge method, moreover, a magnetic-recording layer — Fe, 
Fe-Cr, Fe-Co, and Co-Cr etc. — it can also form on a base material by the vacuum deposition method, the 
spatter, the galvanizing method, etc. using a metal, alloys, or those compounds. When forming a magnetic- 
recording layer by the method of application, 1-100 micrometers of the thickness are about 5-20 
micrometers preferably. Moreover, when forming a magnetic-recording layer by the vacuum deposition 
method, the spatter, and the galvanizing method, 1 00A - 1 micrometer of the thickness is about 500-2000A 
preferably. gamma-Fe 203 etc. — as the resin with which a magnetic particle is distributed, or an ink 
vehicle, petit RARU resin, a vinyl chloride / vinyl acetate copolymer resin, urethane resin, polyester resin, 
cellulose system resin, acrylic resin, styrene / maleic-acid copolymer resin, etc. are used, and rubber system 
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resin or urethane elastomer, such as nitrile rubber, etc. is added if needed. Moreover, a magnetic particle can 
also add the pigment of a surface active agent, a silane coupling agent, a plasticizer, a wax, silicone oil, and 
carbon and others in the distributed object which it comes to distribute in the above-mentioned resin if 
needed. 

[0013] As a nonmagnetic thin film layer used as a sensible-heat destructive layer 5 here, although the 
compound of the above-mentioned metals, such as metals, such as Te, Sn, In, aluminum, Cu, Bi, Pb, and Zn, 
these alloys, or Te-carbide, is mentioned, these can be formed on the base material of a card thru/or a 
magnetic-recording layer by the vacuum .deposition method and the spatter, the galvanizing method, etc. As 
for this nonmagnetic thin film layer, it is desirable to have a low-melt point point in order to play a role of a 
sensible-heat destructive layer. Moreover, 1 00A - 1 micrometer of thickness of a nonmagnetic thin film 
layer is about 500-1 000A preferably. 

[0014] As mentioned above, in order to clarify visible information on a sensible-heat destructive recording 
layer if needed, a coloring layer is prepared between a sensible-heat destructive recording layer and a 
magnetic-recording layer etc. A coloring layer Ethyl cellulose, ethyl hydroxyethyl cellulose, Cellulosics, 
such as cellulose acetate propionate and cellulose acetate, Styrene resin or styrene copolymerization resin, 
such as polystyrene and Polly alpha methyl styrene, The poly meta chestnut acid methyl, poly meta chestnut 
acid ethyl, polyacrylic acid ethyl, Acrylic resin, such as polyacrylic acid butyl, or independent or 
copolymerization resin of meta-chestnut acid resin, Rosin ester resin, such as rosin, RODEN denaturation 
phenol resin, and polymerization rosin, Polyvinyl acetate resin, cumarone resin, vinyltoluene resin, vinyl 
chloride resin, To binders, such as POEESUTERU resin, polyurethane resin, and butyral resin Various kinds 
of pigments are added according to the color which should be colored, and the need is accepted further. A 
plasticizer, A stabilizer, a wax, grease, a drying agent, a desiccation adjuvant, a curing agent, a thickener, It 
is ** to a former part at the solvent after adding a dispersant, or a diluent. It can form in a request part using 
the coloring coating or ink which it comes to carry out by the method of application or the printing 
approaches, such as the usual gravure method, the rolling method, the knife-edge method, and an offset 
method. Furthermore, the glue line which is made to increase the adhesive strength between each class, and 
prevents interlaminar peeling may be prepared. A glue line forms what was kneaded by the solvent or the 
diluent by the methods of application, such as the rolling method and the knife-edge method, after adding a 
plasticizer, a stabilizer, a curing agent, pic. if needed to binders, such as a vinyl chloride / vinyl acetate 
copolymer, ethylene / vinyl acetate copolymer, a vinyl chloride / propionic-acid copolymer, rubber system 
resin, cyanoacrylate resin, cellulosic resin, ionomer resin, and polyolefine system resin. 
[0015] A protective layer 7 can be formed by being based on the extrusion coat method or applying 
synthetic coating material etc., although a synthetic-resin film is laminated. In consideration of adhesion 
with an application or other layers etc., the synthetic resin used when forming a coloring layer, and a 
congeneric thing are used widely, and deal in the synthetic resin which constitutes a protective layer. When 
the synthetic resin of a heat-curing mold is used especially, it is advantageous in respect of a surface degree 
of hardness and prevention of contamination, and if the coating which contains the synthetic resin of an 
ultraviolet curing mold further is used, since hardening after spreading can carry out to coincidence, it is 
desirable. Moreover, into a protective layer, silicone etc. can be added and a front face can also be made into 
detachability. 

[0016] The various resin ingredients of the hologram layer 6 are selectable. Specifically An unsaturated 
polyester resin, acrylic urethane resin, epoxy denaturation acrylic resin, An epoxy denaturation unsaturated 
polyester resin, acrylic ester resin, acrylamide resin, the object which makes a subject one sort thru/or two 
kinds or more in nitrocellulose resin, polystyrene resin, an alkyd resin, phenol resin, etc. — independence — 
or Metallic soap, such as various isocyanate resin, and naphthenic-acid cobalt, naphthenic-acid lead, The 
object which added heat or ultraviolet-rays curing agents, such as pen ZOIRU bar oxide, methyl-ethyl- 
ketone phenon, anthraquinone, a naphthoquinone, azobis isobutyl nitril, and a diphenyl sulfide, can be used. 
It takes into consideration and this combination is adjusted so that glass transition temperature may become 
higher than the temperature at the timeM hot printing, and specifically, it is desirable to make it glass 
transition temperature serve as 100-degreeC-200-degreeC. Moreover, although it is possible to form the ink- 
ized method of application by the well-known approach, when forming with an imprint foil and this 
hologram layer 6 takes into consideration carrying out [ inch ] foil piece nature (foil coat breaking strength) 
in 0.5-1 .0g /, it is desirable [ the layer ] to form in the range with a thickness of 0.5-2.0 micrometers. 
[0017] Although the hologram reflecting layer is making the sensible-heat destructive recording layer serve 
a double purpose in this example, you may form apart from a sensible-heat destructive recording layer. 
Generally, a hologram reflecting layer is a reflexibility thin film, and a metal, metallic compounds, glass, 
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etc. are formed for a hologram in it on the front face of a resin layer by vacuum evaporationo, the spatter, 
ion plating, electrolysis plating, nonelectrolytic plating, etc. When the metal thin film which reflects light in 
using a hologram as a reflective mold as a reflexibility thin film layer is used and it uses a hologram as a 
transparency mold, it combines with the resin layer which is the hologram formative layer, the hologram 
effectiveness is discovered, and moreover there is the hologram effectiveness of not making a lower layer 
concealing, and it can choose suitably for the purpose and can use. 

[0018] Specifically as a metal thin film which is used like this example in the case of the hologram of a 
reflective mold, they are independent or the thin film which combines two or more kinds, uses and is formed 
about metals, such as Cr, Ti, Fe, Co, nickel, Cu, Ag, Au, germanium, aluminum, Mg, Sb, Pb, Pd, Cd, Bi, Sn, 
Se, In, Ga, and Rb, and the oxide of those, a nitride, etc. In the above-mentioned metal, aluminum, Cr, 
nickel, Ag, Au, etc. are desirable, and, as?fbr thickness, it is desirable desirably that it is 200-2000A 10- 
10000A. 

[0019] Subsequently, an example 2 is given. Drawing 2 (b)s are the top view of the card of an example 2, 
and a sectional view [ in / in drawing 2 (b) / the Bl -B-2 ]. For proper information and 24, a base material 
and 25 are [ 21 / a card and 22 / a protective layer and 22 A of a sensible-heat destructive recording layer and 
27 ] sensible-heat destructive record stratification fields among drawing, and 28 is the embossed character 
section. The card 21 of this example is the configuration of having formed the sensible-heat destructive 
recording layer 25 on the base material 24, and has formed the embossed character section 28 as a visible 
information bureau independently. The card 21 of this example has also formed the proper information 22 in 
the irreversible sensible-heat destructive recording layer 25 as visible information, and can ensure the 
judgment of the truth of a card using the information on this sensible-heat destructive recording layer 25. 
[ as well as the card of an example 1 ] And when information on the embossed character section 28 is made 
the same as that of the information on the sensible-heat destructive recording layer 25, the information on 
the sensible-heat destructive recording layer 25 will become effective in the truth judging of the information 
on the embossed character section 28. The laminating of the layer which has a hologram layer and writing 
fitness further for forged prevention on the sensible-heat destructive recording layer 25 of the card 21 of this 
example may be carried out. In addition, the card base material 24, the sensible-heat destructive recording 
layer 25, and the protective layer 27 grade used the same thing as an example 1. 

[0020] Subsequently, an example 3 is given. Drawing 3 (b)s are the top view of the card of the example 3 of 
this invention, and a sectional view [ in / in drawing 3 (b) / the C1-C2 ]. the inside of drawing, and 31 — a 
card and 30 — for a magnetic stripe and^!4, as for a sensible-heat destructive recording layer and 36, a base 
material and 35 are [ a sign panel and 32 / proper information and 33 / a hologram layer and 37 ] protective 
layers, and 32A is a sensible-heat destructive record stratification field. Although the card of this example 
forms the sensible-heat destructive recording layer 35 on a base material 34 like the card of an example 2, it 
forms the hologram layer 36, a protective layer 37, and the sign panel 30 in order on the sensible-heat 
destructive recording layer 35. Similarly [ in this example / of an example 1 ], the proper information 32 is 
recorded on the sensible-heat destructive recording layer 35, and the sensible-heat destructive recording 
layer 35 is the configuration of making the reflecting layer of a hologram serve a double purpose. On the 
sensible-heat destructive recording layer 35 of the card 31 .of this example, the laminating of the sign panel 
layer 30 which has the hologram layer 36 and writing fitness is carried out, and it is considering as the thing 
still more effective in forged prevention of a card. Since the sensible-heat destructive recording layer 35 of 
the card 31 of this example is not what was formed on the magnetic stripe 33, it is not necessary to use it as 
a nonmagnetic thin film especially as a sensible-heat destructive recording layer 35. A magnetic metal and 
the magnetic-thin-film layer of alloys or these compounds are sufficient. In addition, the card base material 
34, the sensible-heat destructive recording layer 35, the hologram layer 36, and the protective layer 37 grade 
used the same thing as an example 1 . 

[0021] Subsequently, an example 4 is given. Drawing 4 (b)s are the top view of the card of the example 4 of 
this invention, and a sectional view [ in / in drawing 4 (b) / the D1-D2 ]. the inside of drawing, and 41 — for 
IC and 44, as for a sensible-heat destructive layer and 46, a base material and 45 are [ a card and 42 / proper 
information and 43 / a hologram layer and 47 ] protective layers, 42A is a sensible-heat destructive 
stratification field, and 48 is the embossed character section. The card of this example is the thing in which 
the direct thermal recording section was formed on the base material 44, and carried out sequential 
formation of the sensible-heat destructive recording layer 45, the hologram layer 46, and the protective layer 
47 like the example 1 on the base material 44 at order. In the card of this example, the double-check of card 
truth is attained by overlapping the thermal recording section which consists of the information Records 
Department which consists of an IC, and a sensible-heat destructive recording layer, and making 
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information record. The proper information 42 is formed in the irreversible sensible-heat destructive 
recording layer 45 as visible information, and the card 41 of this example as well as the card of an example 
1 becomes what has the information effective in the truth judging of the information on the embossed 
character section 48 on the sensible-heat destructive recording layer 45, when the judgment of the truth of a 
card can be ensured and information on the embossed character section 48 is made the same as that of the 
information on the sensible-heat destructive recording layer 45 using the information on this sensible-heat 
destructive recording layer 45. In addition, the card base material 44, the sensible-heat destructive recording 
layer 45, the hologram layer 46, and the protective layer 47 grade used the same thing as an example 1. 
[0022] Subsequently, an example 5 is given. Drawing 5 (b)s are the top view of the card of the example 5 of 
this invention, and a sectional view [ in / in drawing 5 (b) / the E1-E2 ]. the inside of drawing, and 51 — for a 
magnetic-recording layer and 53a, as for a base material and 55, the magnetic-stripe section and 54 are [ a 
card and 52 / proper information and 53 I a sensible-heat coloring recording layer and 56 ] hologram layers, 
52A is a sensible-heat coloring stratifiqgjjon field, and 58 is the embossed character section. It has the 
thermal recording section of a sensible-fiieat coloring method, and on the magnetic-recording layer 53, the 
card of an example 5 applies in order a fluoran system leuco color, 2 and 4-hydroxybenzoic acid, and the 
constituent for sensible-heat coloring layers that used and prepared polymethylmethacrylate resin as binders, 
after it dries and it forms the sensible-heat coloring recording layer 55, it forms the metal thin film 50 which 
consists of ZnS by vacuum evaporationo, and forms the hologram layer 56. An embossed character is 
formed in the embossed character section 58. The proper information 52 is recorded on the sensible-heat 
coloring recording layer 55 as visible information. Proper information is prepared in the irreversible 
sensible-heat coloring recording layer 55 as visible information, and the card 51 of this example as well as 
the card of an example 1 becomes what has the information effective in the truth judging of the information 
on the embossed character section 58 on the sensible-heat coloring recording layer 55, when the judgment of 
the truth of a card can be ensured and information on the embossed character section 58 is made the same as 
that of the information on the sensible-heat coloring recording layer 55 using the information on this 
sensible-heat coloring recording layer 55. In addition, the card base material 54 and the magnetic-recording 
layer 53 hologram layer 56 grade used the same thing as an example 1 . 
[0023] 

[Effect of the Invention] The card of this invention makes forgery of a card, and alteration very difficult, 
when used in cards, such as a cashcard, an ID card, a credit card, and a commuter pass, by giving proper 
information irreversibly to some cards as visible information as mentioned above. 
[Brief Description of the Drawings] 

[Drawing 1] The card schematic diagram of the example 1 of this invention 
[Drawing 2] The card schematic diagram of the example 2 of this invention 
[Drawing 3] The card schematic diagram of the example 3 of this invention 
[Drawing 4] The card schematic diagram of the example 4 of this invention 
[Drawing 5] The card schematic diagram of the example 5 of this invention 
[Description of Notations] 

1 21,31,41,51 Card 

2 22, 32, 42, 52 Proper Information 

2A, 22A, 32A, 42A Sensible-heat destructive record stratification field 
52A [ ] a sensible-heat coloring record stratification field 

3 53 Magnetic-Recording Layer 
43 IC 

3a, 33a, 53a Magnetic stripe 

4 24, 34, 44, 54 Base Material 

5 25, 35, 45 Sensible-Heat Destructive Recording Layer 
50 [ ] Metal Thin Film Layer 

55 [ ] Sensible-Heat Coloring Recording Layer 

6 36, 46, 56 Hologram Layer 

7 27, 37, 47 Protective Layer 

8 28, 48, 58 Embossed Character Section 
30 [ ] Sign Panel Um 
[Procedure amendment 2] /f- 3 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 5 
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[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 5] 
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<t>: 



^- 5 



LEGAL STATUS 

[Date of request for examination] 1 5.03.2001 

[Date of sending the examiner's decision of rejection] 03.06.2003 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 



[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Offi 



(i9>B*H#fFjf (jp) (12) 3!t §f) 4£ if £t (a) mmmmm&mm^ 

Wm^S- 80680 



(43)&iBB ^8^(1996)3^260 



(51)Inta. e 




F I 




B 4 1 M 5/36 








5/26 








B 4 2 D 15/10 


5 0 1 D 








7416-2H 


B4 1M 


5/26 10 2 








5/ 18 Z 






s*«©»n fd (^15 m) *»jcctt< 


(21)ffiS#^ 


«rK¥6 -90708 


(7i)miaA 


000002897 










(22; turn B 


^PfR 6 ^(1994) 4fl60 




m:af^£KTp#inji?irr— t uti^ 
















*JClP»f^K#«jD©"r-TB 1 # 








*B*TOJtte££*tl*a 






(72)&9*# 


«iR ML 








M&mffi8.Tti®tan*I-TB 1 # 1 # 








±B#BJBi|*lsfc£*fcl*i 






(74)ftSA 


#s± /Ms sin 


(54) imwozmi 









(57) [BiB] 

[»JSE] F<D4>tt< <!:«>— SKc FSW<Dft 



C-f) 



3a 



1 »- K 




2 Aisiwa« 



—A 2 



8 



CD) 



7 «5S 

3 ^msE^a 



i ] *- f©4>& < 4 t>—»tc. mm 
c 2 ] mna want mmsnwimgzg&x' a & 

C 4 ««fc£T3»#3J 1 ia*£©*- F. 

4ci*^#«fr*ai*Biat»u2KUo*- f. 

[19*14] BfrlB»S*!Te. Sn, In. Al, C 10 
u, Bi, Pb, Znfr6ft£S?J&>e>aft3tt;te£J?i£ 

*KWft:Ci*««tr4IlW0B17!»M4IB«©*- 
F. 

[»*3B6] Buiats^siB^a5*i. fie^i2isgp. ice 

#®<t-rS5l^5fB*Sor)*- F. 

[»*B7] B5I3Bimtt$BIBISgB©t»^CD-g|5*iB!)ia 20 
81*15 7JM6B0tt©:&- F. 

[ »*a 8 ] nerom w zmmmn ats$RiE^gi5± 

©#- F. 

[ mm 9 ] gjga^itait as^SBo'i* /c»t©4>& 

< 4fc— astern ^5 t&timt£^hWffr1&=FBi$mifi 
*- F. 

[|jf*S 1 0 ] «IEBl«tII«E»»0±05>tt < 4 6 30 
41**1 1 7iS9ialg©*- F. 

imrn i i ] iriB?iatsmia^siJCD«f8©i!>fe< 4 

c4*«*4-r*i»3^Bi7iMi o§eig©#- F. 
[^©»*fflfti»w] 

[0 00 1 ] 

r@*ts«=&iassr-5*- Ftciwu. «fcc. BjmttfBia 
saw*. ^pjj£fi«j«:sE»3n-5i3^safiSi5r*»j. <*e> 40 
tc. isa^ia»a5^©ts«iBsagiJ*Kwfc*- f«c*ws 

[0 00 2] 

tt&mf 6 *ir <c « tf $giais«»» »us?9h*-F. 

**t/»j&-F. ID*-K, Jg»J#. fi&^ir 

ttHHffiitt©ft£. 3Eft*i»±*-*#fttt*ftyai,»tHs so 



WW¥8 - 8 0 6 8 0 

2 

*iri,>&o©as3gtK-e**„ c©«fc9fctt«fc*tu tS 
&ia§a«#4UT©#-F^«*£^-rsit#g. bp 

^©#- K@*©t»$8*i>^ttIX < EPM. giJEP 

1 cia^SB. ^fa^a^©ttiB©^ARc/ss 

*^5IIE&1t«ia^S|J*3«Ete«i^fc««^«#©«^tc 

mmtmmvx m&m m b x ? * v 9 z tf 

^4^ofc^afeoJtgT«..S,*S. flmfEttf|S©e&«:*t 

5^Jtgttfc*s. gfc. cnp,«?gfaiisi5?rffl^fc^ 
k«. §g#iw4Sg# 1 &g-c&*). cne>©sig©^t» 
mm. mx.w^$rj;/\\ftjg-p*i- b'mm%&m<Dmmic 

Bimmip Yvwmtfkmt-smx&z,. 

[0 00 3 ] 

C*SB#»fcl/J: 5 <£ TS1WH] C©<fc5& 
tfiH©«> 4 . ®/B#¥<& • WSMBIRWi*-- K. • f& 
f##- F^©^j*4t,^;fc#- F©flMfi*l»4hf . 

*- F©-awc#- mmmmzmm-r z~5jmm.fr*> 

'&4H«fll«ia«»*K^fc*-F-C*0. KHWtffS 

pjjMwtciasi^ ns«awE»tm*ffli>r 5i«tt«*> 6 
*-vM&gy.K<Dm3m<,cj;zj3- fs 

[0 00 4] 

F©ii>ft < 4 4>— gp^C. ^7- F@W©fffl84 LX^m 

-eur. B?riaoiwt»$Rieisgi5A5®^iiaisgPT-*6c 

4?:^Fit4-r-5fc©-CS)S„ X. 2&3S3B©*- Ftt. ± 

E^r»««e»»*«#jiHi«c. ^s/c«cne.©<b^ 

^©WJS*^ 6 Jfe ■5S5Sa®«iB»)B-C* ^ C 4 £#944 f 
-5.4>©-C*»3. Sfc> ±iZMm&Te. Sn. In. A 
1. Cu. Bi, Pb. Zn*>e>fcSg¥*>6jltRi*ft)fc 

frhte&z tzmm.t-?z>$>v>x$>z>. ^ur. 

asMBoais. icta^gB. *taisa5©^fe-r< 

4€> 1 o^Wb-Ct,^C4*^m4-r-5^©-C* 
IK. #%BJi©27- Ftt. ±E?HR««K»aW)W 
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±ta ojmtt naB»w*«usaf»«iB«SB±K:iBRS nr i> 
gjuc * a y ^ A0^ii & i > u @$f te+fctsm mss. 

F±ccj&sshrc>*c 

[0 00 5] #f£BJ:*7- F<D, @W<Df»*R<h Lr^pjjg 

WR*at©«>©«, ^-F<Dd>a< it— wtc, 

to. ^«{b^cDWKB^6*SSS»K«l^iJl 20 

FS^©JP!»*S5cJ:5«tt-r-Sci«:J:o 

(HBL^SW-r £ fe(DWS U < . 1 0 OA^l u 

m»SU<»500-10 0 0AIIr*5. COSS 

- F«c*ji»rtt, ±mm$m.mmm<Dtcsb<Dmmmt u 

&l> 0 . 40 

[0006] sfc, «a»»e«E»*scc[)fc(D« fc *-f 

Ftt<t©a«*a«cJ:ti«feSi*-5ciccctor. 

xx;Uy £>3£ ; 1 , 2-<>^6-i>iW^ 



;b7xy-Jk t-^W7xy-;K 2, 6 t 
Kf^7xy-;k J^uxb^x^-jk 2-2- 

>^&yy f- ;k ^T-fn-^k Jk 

p-i;nci7iy-;i/ 4 o - ^ 

pn7x/-;k o -t/p^t^x./— ;k £3. A, 
Fy^nP7x/-;k o -7x^1/7X7-;!/, p - 
7xx;b7x/-;k p - (p-^ad7xx;l/) 7x 
, o- (o-.^aD7x-jV) 7xy-;k if 
jv^jvwts p-t+^IflFfv;k #7":a-;k 

;k 2, 5-^-t-^;l/tFP*/>, 4. 4' - 
^f^>7xy-;k t77xy-jbA, 1, 2 - ^ 
;*=^>7":7£U>, 2, 3 -t?**^^7*U>, £a 
;l/77r-— ;k ^D^^f^-ik 2. 4-S?fc Fn*^ 
>y^x^>, 7x/-;l-7^l/X 0-^1/7- 

-Sx^;k ^'oF^f^a-l^ntVk 7*a^f 
**-«:*-**-;k ^ah^f+a-iFf^k fa 
#a-;k t^>tFa^yx 7ap^k», 2, 
4, 6- h y**i^*;l/-^>-te*>, 2, 3, 4-hy 
**^x*;U^>-fef>, iMfc^-SLrf^k St^Kx? 
>k M^7'nf;l/ 4 8MfciF-K:/^k S^T-gK* 
V;k iW£F«W-**Jk iftftiPMF^Jk &tfrM 
•tev^k SAfiXf «;7;k 2, 3. S-Fl/sM^ 
7^£b>, #>x>^ v 7xy-;«|^7xy- 

ttt 7x/-;i/ifli ^7n>» 

F*»^M»fli*<DttjStt«Jl*, * y t*x;uy ;^ - 

T4JCBn-Y38*H 0-1 511%, ^tt^fe^Jl 0 

-l 511%, i&^ttmmi 0-2011%, sra± 
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^ttKf&wtiB <fc < . S&fBi§yi©J¥^£ LTttSWts 
[0 00 7] #f£9§*7- FB. H#©flHR**5jaWj«C 

§m?ztc^inmfflfflmttimMB§m. i ciae 

SB. #IBll£l5^©tSt#gIBfiSP£atfc«;t. WSKH-© 
t«#8£ fcfc-T C <!: (t J: 9 . ^I»11l«fB»Si5SIJ©oiat9« 

Jsb(C±gEDjatS$8fB^a5©tf#g©-Si5*i>*^X^^> 10 

#»gi#-F©. B^owfgfc^j^ciBsa-r 
© «iam*iB»9o±K:»Kitt**-«- * /i *ER-r -5 

Ciitt. *- F^W^©»S»tff8i**?-ifC*- F 
©&Si. 3Btol*±*— MH*«jccc*s. 3 6 teg* 
fcjSDr. ±i2^Fajji6<j(ciais-r^/cfe©pjmtf$6iais 

CiHSSJl^WSCife-CtSo #2SBJ©#-FB, 
&UOTK*n^AJB*fcBIIIWt&T«£^&L-C(,> 
CO+Uy-^U^AB. «J^3fei#M*i©*© 

[0 00 8 ] 30 
[fMIJ #ffe9J©#- FB. ±IE©«t5&«fiEK-r4C 

L/ . «ff»*<0 iBW * - F ©&@P.filt £ Utl <b L "C I » 

4>. ^j£tt&!^iESilC«fc£@Wtt«©EP^±U5iS 

SttawwsjMjisn. uMiiiiws. tit. 

#- Fe#©jS^i^o/c^i*tC© s fc i 5^«*ifloii5 

MmejMKroaifNR ± . ««e«ww©«« t © ^ 

?x?^#s-c#-5&©<iL/-Cl,>.S 0 -eur. ji>rK^tfO 
Hfc^Srll*. <E>C<h{cJ:<3. JBfRtSfftSISfe 6 & £ U»« 

fEiaisgp© Djatt* k <t x > ^^uan^mm t <omm 
flHBiaeaj©^r«t»«©a«[?-x * * *r* ■&'*>©& o 

■C«,>4. IK. #»»©;!/- F«. @W©tf$6^^oJiM 
WfciB»TSfc*©pH!tt#RiB»SI5©±&^ UTK* a 
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r. tfa^A^lSiiffi^fcttStitcif). 4* 
- F&CFAfrftaiESI*- F©&i»£Bf$& t>©tlt 
US. X. *^W©*- FB. tS*BiBif£iS£fil;i)fc#- 
Ftc*i>Ttt. SWOtf^^^^JclBii-rSfc*© 
nJ*a^lBliSI55:t»$8IBMigP±fciB^-rSC i{C«fc 0 . 
&i&£«fct3EiSSt&©£UTt,>£. X. @W©«?S=f:^ 

^aswtciB«r*fc«)©piafii«ia»aB*»iaatt** 

e>CcBit«:fe©<h-c^6= 
[0 00 9] 

[&Jfett] *56W©*- F©»* H.»*»«Wf. H 

nttwr 4. ii (-f) «*^^©n^ i ©*- f© 
wmm. mi (n) b-?-©a i -A2&ctews»rffiia-c 

0*. 1B2/-F. 2B@*tf$R. 3BfiBMfBSS 
Jf. SattflWUF^-f^aJ. 4BSt*. 5 ttJSMURtt 
iSflkJH. 6B*n^AJi. 7 BG5SBBT. 2ABB8JS 
ttttEIMtiBfifeMtt. 8ttx>jK^S^»r**. @W 
1MB 2 tSAMKttEtfttc J: 0 AMM«RIBfi» 5 tcTOM* 

$6<bLria^5n€»4>©-e, #-F3r#*«. #-fi 

■^-^^^S^A^tSlgiUriBlSt'^S. ^^Jfe^I©* 

-fib. urmtt^-rj:^. ->-h«©sw4©± 

3 ±{CJSJ»K«g 5 &Wt . Mtci^^ffi^f B$5J1 5 ± 

S. *- F l©x>^XX^a5KBx>#X3^^fiS 

85«fB^J13BT-Fe,Q J *«mti|iR:»» 
$#/c*,©-r. &8M®ggBSiUB5B/?<*2 0 0 A©Sn 
*^&5*JStt©^JSWlSH-C. *n^7AJ!6fc:*tb 

t«, c©*qi«wjBfcfcR»sauy-7*ay5A*}K 
^©ws^sg^cc-c^sfe©-^*^. sec. n^^ii© 

F(Cfol>T«. x>#^? : a58©tSfE ; lr^^ 

ibis® 5 ©tf$s iR-ib *j» b . mmm.mnmm 

5 ©t#$g*ix>^x^S|5 8 ©flMR©Jt»Mffi«:««tt 
i><Dfezz>. X. ^^l©*-FBC©J:^{c. fiS 

@6. ffaw7*si*fc«jft©. mmm&mtm-m 

fc<tl». JB«K«OE»J15fel3I*T?**. X. *-FS 
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■<mi>mmmtRv$z>. x> mmm\<Dn- k©±«cs 

m. Gms*fflitci><D*> &M$mm±<<cmi<c. ss* io 

mm i Gsmmt uTi»3(,>3&jg«j$©fc©#s9sc:f 6 
mmmKfcKxm&*mi-rti\*m.K x. 

JMWWtett. !S#&5£ WEiM 5 ±5C * a 9 =7 AS 6 £ 

wemmtrnts cn^mmmxm-otcm^ mmm 

WO«teS**S^4. ft. ±iE. ^Pi^ACJS&fS-fcL, 20 

SOS* OK < l>fe©iT-5j^-CKI^C-C*-5. 
[001 1 ] £Jfeffl 1 ©#- F©«W«:o«,»-c. We« 

fx;l>©ffeK> H^S>SlHJtt)tO, t^fox -fe 
jua-x^T-kf-- k -fejuo-x h >;r-fe7— h, * 

OT , 7^??i'S > S3, TJU5X^A&£©£JI, ffife 30 
Sfcf©J¥ 5 B 0 . 0 0 5 ~ 5 m mmfeXib & . 

[o o 1 2) mmmm3tbxte> t-f^o, . cd& 

^T-FejQ, , F^O, . CrCfc % Fe> Fe-Cr , , Fe-Co, 
Oo-Cr , Co-Ni . Mn-AI , Ba^X^-f k Sr7l7-f h 

-AS. ^^7Xy^a&i*«£*^D©^flr^ffiK:J:-o 
XiJ- KSW©±(C^r-2>Ci*i-e*4. asst 
IB^@«Fe. Fe-Cr . Fe-Co, Co-Cr &£"©#JI$fcy: 

(CB, f ©Mitt 1 ~ 1 0 0 /im^ L/< (J5-2 0 « 

0 0A-Um!ff*t/<«50 0-2 000AlS-C*. 50 
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•5. T-Fe.0, tt£©«ttaHa-T-3W»ttSti**Bg*S 
x;k/itlttx;l,±tfi^#8tj!§. •j7U^>«B| l ijiUi 

x. ->y n-^;*- -ok *-jjo*©ffi©BH4*awin-r 
[0 0 13] ccr«ai!«tt)Bl5ii/-cfflv»6n**« 

ttSEJgJlibTtt. Te, Sn. In. Al, Cu. B 
i. Pb, Znfti'©41*| l WiCn6©^feb< 
(JT e r t£i£<D±M^M<D{t^1fim^ hti 

t'fcto. *-K©stt±, ai»u w^MmmiKK 

LA*. *fiatt»JgB©je/?B 1 0 0A-1 umft 

sl<«5oo~i o o o Ammx-bz. 

[0014] m'&<DJ: *>tc^ SmcfoCX. fflfcW&M 

?-jI/-fe;H3— x, x^;l/b Kof->i^Hr;H3-x, 

at*©42^o-xg|#^ jH';x^u>, #y-a-y 

^fli. #yy **yftM*-;k ^y^^^y^x^ 

jjiyrfUimx^k #';7i"j^^wi' 
©r y ;u^flt*/c«^ 5? t> y ®«fli©^s*$>4 
fi^SJflg. p^>. of>»7iy-;Hfii, s^n 
s?»5c 4© p V >x x ^ jHHII. # y §^ tr-^tMB. 

tsLE<D*4is*t-K., sfe-r^^fefcjscrs®©^ 
^x, i^y-x, faasn. ?a»i««j»j. wow. m 

t£ i*©^^5*a*-5i»«Enj5iwffi«:«fc , mmmmcm 
i&xzz. 3 6{c> &Jg|ffl©S3t^*iffl!rasi±r@rai!i 

(B*l«±-S-4«»)i*R»-CfcA(,>. ««»Jitt{btx 
#. mt'xjk/7'Pf^>KitS^«:, =fA»»JB. 

-a«s. 3j<y*u7^>^»jj§&4*©^v>^-K:. ^ 

^S"J&4t^i#^JTJl»L/i:4>©?:P-;U^ ± 
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c •& c t tt 4-tc <t o -c^fix-r s 

hkc jb<, *h tvtc&mnt. mm & *> ©#jk < fflt, > /&n 5 
ffl©^««ffi**t»ife»*ffli>n«. &&&©ttfbPisi 10 

%4**^aiLr^E?riiJg|tt4-r-5£: 4 fer#So 

tooi6]*p^Ai6ii. ommwmifimm 

y;u$u*>afflg. i^^St? yji4Hn. x#* 
t^ctt^ia»ji« y x* tmhuhi. n>>) )\>mx.x7-)\>m 

Hi. r*!/*7%<FMMI. xha-te;H3-x#J|jg. #»J 

+. i«at.>b2«weu:*i#4-r*»**a. feu 

<». &a-fVW*- H8Ht*>. t7f>83;W 20 
•Y F, ^f*x?Wh>7xy>, 7>h7+^>, 
-Y F^©&*SUtt§|^gWI#J£j^l,fc!8J 

wmat. #*z.iK»aBUfii 0 o* c~2oo- C4 

6 «. &*n©;#ffitc «fc 0 -Y >=Ht§£J)r£ffi(c <fc->TJfcia 
t5c 4*5 01^*^*5. tte^SSicj; <3fl?fK-r-2>t§£ 30 
tt. IS&Jtitt (SSBSK»f^S) *0. 5-1. 0g/ 
-Y>^(C-r2>C4=&^-r-S4. 0. 5~2. Oum© 
fS©Iit?ftfi C 4*5^ j 

[0017] *mmm-ci**a v^^jmrnfimmm. 

i^yi**cfflL-CC>4*5 % JSa»««fB^H4-l«fJfC^ 

•)*n^A*«JBB©aw±fcia:i*6ns. &*ftt« 
MJ14U-C(i^0^7A5rS*fM4-r-2>iS^-^«, 40 

JI?L/-C^t^C4*5-c#-5>„ 

[0018] *mmm<D<i: ^K.mmrn<o^o a©*§ 

^Kll^WiilliUSt UttfcJCCK. Cr, 
Ti. Fe, Co. Ni. Cu, Ag. Au, Ge, A 
1. Mg, Sb. Pb. Pd, Cd, Bi. Sn, S 
e. In, Ga. R b«8©&W&C*t©BMt<». mVfo 50 
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Zmm-C&Z. ifB©^©*. Al. Cr, N i . A 
sr. Au^*5jf$u< , Jgilttl 0-1 00 0 0 ASS 
U<«. 2 00-2000AT4>5Ct*ISU>. 

[0019] x.^-cmMW2*m-f*. 02 (-0 

J£tB]2©:*7- F©¥S0. H2 (a) «^©B1-B2 
K*5W£$rffi0t?&£,, 0*. 2 1«*-F, 2 2»B 
WtffS. 2 4tt»W. 2 5ttOMmsaMI. 2 7tt« 

an, 2 2At2flmKmAW£jft0rar?. 2 8«x> 

tf'^^Src&S,, *«5SW©*-F2 IB. JSJMfflttt 
2 5 2 4 ±«CRtf 0 . micmn 

t##gSB4 l/Ti>iKX*?»2 8 «KCrCb»£. 
W©#-F2 1fc, *f6fl«ll©*- Filiate, ^njjg 

w*mmmimm 2 5 tcB«flHR2 2 ^mmt 0 

TSWTtet), C©J$&«*iEfiUi2 5©«f8«:,fc9. 
#- F©Kft©*95£*«t*K:-CSS. x>#* 
S^S52 8©ttlfi*JS!»K«IE»J12 5©fffg4|H]-4 
O/ciS^fCW. JS&&€liEfiUB2 5©iffg/&5i>^^ 
^2 8©1**©JMM^K*»ttfc©4«cS. *Hig 
m<D#- F 2 1 ©JBMK«IBAJ12 5±(cE(cAjfiBSr± 
©fcto* n y$ Ajffc J:<^atBjitt?rW^-S)15:a@3 
■ttTfcAl,*. 1^. *-F**f2 4. HMHR«e»n2 

5 . mm 2 7 1 4 fttt© «>.©*«« Lfc. 
[0 02 0] %b»-CHliM3«9tf<S. 03 (-Y) iJ* 

^©HJS0U3©*- F©¥M0. 03 (a) {i-e©c 
1 -C2{CfeW-5»rH0-C*-5. 0*. 3 1«#-F. 
3 0ttt-f^;l/, 3 2«@WWfS. 3 3»S8mxh 
3 4««tt. 3 5 «JSJ»5S«fB»H. 3 6 5*^ 
a^vAjg. 3 7«fi^Ji-e. 3 2A«ffl^5S&Wi3HW 

f 4 i^«(csMitt«e«Mi 3 5 *atw 3 4 ±ccsitfc & 
<D~e$>zt>^ Bfm.mmm3 5±(c. *d^ai3 

6. fi?gJ!3 7. t'-f>AW3 0*]IB{C^L.fcfe© 
■C4>^„ #H5fe05©iS^k. 3tafc«l©*-F4H* 
K. AHKlKinE«J|3 5(cB«iff«3 2«G«-rS«>© 
T. ^iS«fBISJ13 5tt*ny^A©S«tJS'&«ffl-r 
Sm^-C&2,. ***«©*- F3 l©SM»«SBtMI 

3 5±{C. *Of7Al3 6*J«fcO*afB^14?r#t-S-y- 
-f>^*JHB3 0£«Jf $t!-C:te9. MfC*-F©ft® 
P^±(CW^^Cfe©4 **5SM©*-F3 1© 
^5^®fBiSJl 3 5 h 7 -Y 7-3 3 ±K7£sSc;*ft 
/c^©-cncl,^. ^®«IBISM 3 5 tLXlt&lCim 

ffitN&r&i&sti&t** S3»©^s. ##-^cn«=,© 

{fc^«W)«ttW«ttl"C*)m». *-FSM3 4. 
l»K^IBSSjl3 5, *D^AI36, ^gH3 7^« 

[0 02 1 ] ^l»t?Hifi0!l4*PlfS. 04 U) «* 

mn<Dmmm4<Dtj- f©^®0. 04 (co «-e©D 

1 -D2(c*J^S^S0f*-S o 0tf. 4 1«#-F. 

4 2«@Wt»ffi. 4 3JJIC. 44«Stf. 45«ai^ 
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n 



mm. 4 6tt*n^vAH. 4 7ttffiBJrc. 42 A 

distal©*- f«. s«4 4±kbs@^ib^SP 

£Jf?j£Ufc4>©-C. a#4 4±JCjlKtC. JgWlgtiBI-SJI 

4 5. ^omi46, SSJ14 7=&||Ji{ail 
tcor. mx&i&Lfc. #S«60!l©;<7-- Fftte^rtt. 

ieisa5«:aaL/-ctf#^iBii$#r*j< cit*- fx 

&©^;l^x>:?#njj!g£&£. #JlSt#f©;t7- F4 

i «>. mmmi ©#- Kipnttc, ^aj^w^^a io 
ieisM4 5 tc@wt»«4 2 zaimmmt Ltswrts 
o . c (Dissmmzmm 4 5 ©tt$gtc <t k> . * - f ©x 

&©«E£filf|K:-C£. x>iK^S^?»4 8©tt$8£& 
«aR«K«W4 5©1f$B£|SI-i Ufct§^K:«. i&M© 
WBflUI 4 5 ©tS«*ix>^3t^g|J4 8 ©tH#g©Jl<& 
^KWSSft *>©£&&,, ft. #-F»t4 4. 

«tB$iui4 5 > *ai/7Ai46, mmm4 7mtmm 
mi tmm<Di><D*&mLtc. 
[0 02 2] --x^-cmmm 5 £«, 0 5 

^©jysflis©*- F©¥ffi0. 05 (D) «^-©E 20 
l-E2(CfeW5|fIlT*5. 0*. 5l«#-F. 

5 2 ttBWftfS. 5 3 «$8»IB$SJI. 5 3a tSflBSU h 
7^7-95. 5 4«S*t. 5 5«:i&8ftffefefB»JI. 56H 
sfcta^AJBT. 5 2Ait!Sill6SiM««T, 5 8 
«x>#X2t?g|5T*S 0 JU560J5©*- F«88&#fefe 
^©JgSj&fBi^£WT£fc©-e£>f). IS^IB^J15 3 
±«:. JBfc. 7W7>Id-f3Mi2, 4-tFD 

L. t^l/?JBMUfe&SBM5 5*^iaLfcfftCC. Zn 30 
S^6fcS^»&5 0*^KJ:9J&j&U 
AJ15 6*0fi£L/ct©-C*-5„ x>^x^gf55 8{C 
«x>sKXS^«r|9:Wfcfc©t?*-6. @^tffg5 2«U 
«H6fiE«B5 5Kliaft«il/riB«kSti.5. *Xttf 
09©*/-F5 1 fc. 3Q60«l©*-FigI«K: v T^l'M 

to&gmst&mm 5 5 tcawfim* prats mt oxm 

»t*D. C©B8»f6feBaSWI5 5©flMR«:J:»3, *- 
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F©JHft©flje*W»CC#. x>jff**?:»5 8©W 
*R£JS8ftlieiBI§ya5 5©t»#g<i:|sI-£L,;tot^K:«. 
S^^fefB^Jl 5 5 ©t»fgA5x>^^gp5 8 ©tt« 
©**HS(c*Wtot «>©£&*. ft. *-F»t5 4. 
«flWB»I5 3*D^AJ15 6«t2£tt0!f 1 £ft«© 
fc©££fliUifc. 

[0 02 3] 

[UK©®*] #lfe9I©27- Ftt. ±IB©<fc^{C. 

h*-F. J^^©*"-Ffcfc(,»Tffll»6ftfc»£. 
*-K©»Ji. ^JS*e»-CSIUC>fe©iUri,i*. 

[01] *89i©£tt0V 1 ©*- FBHSH 

[0 2 ] *^©n^«ai2 ©*- fmb 
[03] *«m©£ik0V3 ©*- rm 

[04 ] #«3H©SEii«4©*7- FtiRgH 
[05 ] *XW©g)kffl5 ©*- FfiERSH 

1 .21.31.41.51 fi- F 

2 .22. 32. 42. 52 SffflHR 

2 A. 2 2 A. 3 2 A. 4 2A J&f&ffiWglfBliJI 

5 2 A lBM%£flB«UI 

3.53 mmmm 

43 I C 

3a. 33a. 53a l^Xh^-f^ 

4 .24.34.44.54 Mtt 

5 . 2 5. 3 5. 4 5 AfRlKSliB&JI 
5 0 #^SMJ1 

5 5 158&&f&fBS§Jl 

6.3 6.46.56 *a^5AI 

7 . 2 7. 3 7. 4 7 

8 . 2 8. 4 8. 5 8 X^XS^gfl 

3 0 -y-f 
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1] 



(-f> 



A1 



^MSHEmL- 



[ 



-A 2 



8 



7 &»Jf 

3 fi^IEHJS 

4 Stt 



[B2] 

2 1 K 



2 2@ttffi$ 

/ 2 2A«ttM 

^-V §I5tt 



"- MM 



— B 2 



2 8 



2 7 

2 5 Bj^asfisa 

2 4 Stt 



3 1 



CO 



3 3a 



3 2 K^TtS® 
3 2 A*5MS5fiS 




3 0 



3 0 
3 7 

3 6 *n$T9A» 

3 5 ©«V»«SEaa 



14] 



4 3 

I C 



4 1 



D1 




-raw 1 " 



4 8 



4 7 . 

4 6 *ny^A» 
4 5 fiSJ&S&ttSESjB 

4 4 St* 



(9) 



ftm¥-8 -8 0 6 8 0 



53a-< 

mar-? 



(□) 



[05] 

5 1 A-K 



E 1 



5 2 f 2'A«»»fe 



— E 2 



6 8 



5 5 BHa&felESMI 
5 3 BKRBH 
5 4 St* 



[SUB] ¥^6¥5^9 0 
[*«*liE 1 ] 
[ffiE*r*«ft&] Kin* 

[MUEP18] 

[«a«] fjffl^ 
izmozm *j- f 

[fi^S 1 ] */- F©4>tt < 4 fc— SPfc, 27- FBW 

ct*¥f®.t?z>mim\tmv>t>- f. 

fctt c ti 6 Of b^«jO«Bt*» 6 SMMRIMBIM'Cft 
5t4£^©4^S»3^1fct>t,2l2Sig©;t;-- F. 
[f»#^4] BufBSK^Te, Sn. In. AK C 

u. Bi. Pb. znfrhtzzmfrhmiztitc&ms. 

ZC±*&Wl£?Z>#- F„ 

[»#>55] BUlBnjmtt$RIBiag(50[fetC. IIHBIBflfcW 
*»tffcc &ttmft£-rsiM&I 1 7!>M4fBiS©#- 
K. 

[«W8B6]. Ifleflme&ffi#. tt£U3»& I CIB 
4*»iT4««3B5BBacD*- F. 

ts«*^7] frsBoitatt«iB^SB®te«o— gpasiiriB 



itfsiBS^gi5(c«aLriB^snr c 4 ztm tt * 
mmms 7bm.6im<Dij- f. 
[ is*3s 8 ] msBmrnm mm* ms,mss»»± 

©X7-F. 

[91*19] tolBpjmitfglBliaJ©±*fcttT©^^ 
*- F. 

[ 1 0 ] WIB oJffitiS*RiBliSt5©Jb©4>fc < 4 fc 
-SB(c»8Eatt*W3-SJi#lE«Sn"t:t»4 C 4*«f» 
iTStfJfcJll 7bM9ISt£©*- F. 

[ft#Jll 1 ] BulB^Jmtt#SIBiSSP©1tfB©^^< £ 

[»W©»lfflteitt?B] 
[0 00 1 ] 

[£3Lk©f«Jffl#»] *^HJ«, •5J»1t#RIS#gp^W 

^oia»W{CBB^Sn-5^ftlB»SC-C*<5. $6 
K. Sfi»iBlMMf©»«3B»»*a»*fc*- FtcfcCt* 
@WtffS©IBiSK:M^-5„ 
[0002] 

* + F. i d#-F. ft**. 5£8B#. saa? 



(10) 
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mmm»tox(Dij-mmm^mrifm. bp 
m<Dnitmm± ux&vtc*- irzm^xmttztim 

%Mteimffli5&< l cX$XL£'). S/c. Etc. s&aia 

x$si>xm-£>-rz>jrmmx.t>tiz>. ctucz*). oia 

«:«. ^#JR9SSg#;&g-e&»3. eHT,e>©«g©&i,> 
fcurtt. ffi.Bf-cM-^Dlfg^M-c^^^fci?). gate 

[0003] 

ttK©fc£> • W^KWn*- F. • & 

*- f<o— gptc^7— F»f*«**i$5er*piafli**»i6 
E»aj©«^ • »**t#r*&iM*»©'t>©*««-r 

ttzmjsmmmmzmt&istc*)- F*««-r-5&©T? 

#-F«^J-;w©s?r3 Fa 
^©SSsi^cfcs^ji^^toferBKr**^©*- f 

[0 004] 

m&zm®L-r2>tc#><&£&] ^si^©*- fw. *- 

F©4>& <<!:*>— g&JC, *-F@W©tSfRtL.r^5J^ 

z>. -eo-r. mwffl&ffimEmfflibmmgzmmx-*>z(i 
^©sk^ e at zm<m®Lmmmx$> set *w®. t -r 

Z>&<DX&>). ±fa«Jg#T e> Sn, In, A 

1. Cu. Bi. Pb. Z nfrbte&mfrbmiRStltc 

frlitj:2>Ct$:W®k£-?Zi><DX&2>. *b"C, 
©#-Ftt. ±SEflia««IB«ai©f6{C. tf$6IEISg|55r 



K< ti>l~3Z&LXl,=>ZC±Zmkt'rZt><DX$> 

■5. ik, *»g§©*-F«» ±iawmttigiB»a5©tf 
!B©-a5* s BufBt»#eiaisgptcas otse»* nr c 
<t=&#®frsfc©-c*s. . Ktt. 

±IB?iaW«IB»»*tWE1f«IE»»±«:E»S fiTH 

*- Ft*. ±fa^mtt$gia$^©±$fc»T©4>&< £ 

t — »«c * o if 7 A JfMJl & j, » o HArtST- #E& 

*- Fi*. ±ia^imt»fRiessgi5©±*/c5iT©^^< i 
tfci-r-sfe©-?**,, *»9i©*- Ft*. ±ia 

W»tfNRIBS§£|5©tit«©4>& < 4 6— tttfx^iKxX? 
tLXiJ- F_tK.ftm2ftX^ZCtZ%fWL£TZi><D 

[0 00 5] F©, @#©t»$B<*: Ur^pJiM 

Wtcfais-rsfcAOpiatf fRfa^gpi on*. j&$t?B£i 
{cJcDia£air&&©l?#W6ft&#. ^fltftyUS. js 
&®®iaii:£3£©k©. JSS^feiB&:55£© *>©•$>&* 
ft!IK:£9^*K**5^©fc©#*-S. S^IK® 
§ei3Wn£©fc©», #-F©4>fc<it>-»K:. 
(*, ^S{t^©SlSJi^6&^lSi^K«ga®H 

v;^5- Fttdf©aH»*aKJ:»)K«r*Ci«:j:r, 

t. mmmn*im-?zb<Dx&&. mmmstLxi* 
Bmj&tmr& *>©*»»* o < . iooa~u 

mff*t<»5 00-l 0 0 0A|iK-C*S o C©*^ 

©i&^. t»«iaeffl4o-c, «»fa^gp***3<ix./c* 

- K «:*»<,» Tt*. ±ia.^^®IBJS©/;:df>©SEMJl<t L 

«ra©*astt*K*fct*cti6©^**c»ttc 

S^i^«iB»*iC©t&^> »)g%3ltRfi«j(c»«-r 
S C <t «c J: S oja©HWtf «©KflMcJ)lB)!l#S*tflH,» 6 
«MM^©9^-. 4*K. ffi©tt^lBiag|5*5 

tSCiWSLU. c©3Bh3&H5e«,»*i^«:«. «Mt» 

«ao«5j«©@wflM8*iBe-r ^. \w$kmic mmt $ ti 

[0 00 6] .®f^feiBflk^S©fe©». F 

<D>ptz<t&— g|5(C. JSga^feB%iSi^fB^g|5<i: t/Tg 

w. tsj&giiaiisp^u— iftf-A*st,>«-y--- 

F«ct*©ttlJI!^a«:J:*)«feS-tt*Ci«:J:,r. @W 



mm^B -80680 



xxjb^£>3£ ; l t 2-0^6-^x^7$^ 

;l/7xy-;k t -t/^l^x^-^ 2, 
-zf?)l- 4 -y ^ii/7i/- ;k yx^7xy-;k 
Ff»7xy-;K 1/Wb7xy-JK 2-2* 
t'^ (4-^^-6-t7'^l/7Xy- 

>^yy^;i/x-f^ 4 ^r-^^-;u, *-f$V— ;k 
p - ^nti^x^— ;k p-7'P-t7x/-Jk 
oP7xy-;K o-^a^x;-;!/, n, 0, 7a, 
MJ^pn7xy-;k o-7xx;i/7xy-;k p - 

7XXjl/7Xy-jI/ x p- (p-i?DP7X^H 7X 

Jl/) % o- (o-^Da7xx;i/) ;7x>> — ;k if 

fc:Fn*y>, Uv r ;l"», 3 -^;t/#f-n-;k 3 
--fV7'a tVl/^7^n— ;k p - t - y^^ftr-zj- 
;k 2, 5-^-t-^;btFP^^>, 4. 4- - 
^?^>7x;-;k fcf*:7Xy>— ;UA. 1, 2~V> 
**rzs-f?Z\sZs. 2, 3-t?**^:7*U>, *P 
frij^r— ;k T'o^^fn-^ 2, Fn^ 
>^7xyx 7x/-;i/7^i/>, 

-B!x?;K ^nFma-i^^k y'ubiJT 

#p-;k ^^tFP^^>, 700^1/^ 2, 
4, 6-Fy^W^;K>-fe*X 2, 3, 4-hU 

:**^x^;i^>iz> 4 S:t^K^f;k M^ix^ 
^>;k iStT-i^ryr^ 2, 3, 

^^^U>. £>x>M, 7xy-;H^7xy- 
rtt. *^u>»it, y^y-^mm, *va>«j« % 

t*x;bh;i,x>f§}J]§, ^l/OftfJlt, t'xjl, h;t,x>/ 
P-XfiMI, ^^Hfx;l/x-^;l,/M*vu^>®tS 

■T£K:ran>f a5ftf*i o-l 511%, KffiHfeSUl 0 

-1511%, tfettmni o-2on%, sc;«± 



Ssg L < Bftet^ffiCC cfc 0 *» Jbfc^IEg L < «^df - 
— 1 5 u m|igr^5 0 

[0 00 7] ##S?S*7- Ftt. HWOfMRfc^iBttK: 

«e>cc±gB"5jta« sp«:x 

[ 0 0 0 8 ] 

cbtci: 0 % #- F±K«?A^F^IISttBWrflWR*W» 
U JSfT»*©iEa^-F©«*l»±*lIttiLTC» 
*»9I<D*7-Ftt> jE«*iS7-F08at«:Stur 

Fa*(oa«ic^^^fec<0cfc5tt«^oflf 

mm^ZffiZ-tc C <b^Ccfc D v fB»MB»»^ 6 ft S Pitt 
fx^m^fc©i(,W^ Lt v x>?KxftJ 

te*-FO*B^». En«W«i«a»IB»»^&tt*^I» 
Tl»4. HCC, F«, HW©tt«*^pTa! 
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- KKCWM?**iE«*- F©&jS£Bgt&fc©4bT 

x. *»«©*- fb. tt#8ieita5*«^./c*- 
<0tt«*ie^*W*i2^±(ciaR-r & c 4 cc J: o . 

«Jft*«tOH»ttfe©iL"Ct»*. X, @W©tt$B?r^F 

piigs«jK:iB»-rs/ctf)©pjmt#«ia»sp*»ieagi4*w 

-rs@©±(ci2iS-r^ciKJ:»). 
[0 00 9] 

■Ciftwrs. ® 1 (-/) «:$f£HJ©*!i&04 1 ©#- F© 
Hi (a) l«OAl-A2lcfcWSK10r 
**. H*. ltt*-F. 2BB*ttfflL 3BB£UB& 
3aB8SUlr9-f:/W. 4B*t*. 5 l£fgkf&WM 

tffg 2 BlSMfflHMBfeKJ: 0 HMHttKIBlMI 5 «c njt!t» 

*i L/rieissns^©r. kw*#«. #- F i 

D#-5f. W^JWRSv 27-Fgffi. KatP£©j§ffi©B, 
if- tr*rt«*jWlMR4 L,rtB»-c# 4. ^st&feea©* 

-FIB, miHfC^-r.fc^tc. FtK©St*4©± 
fcK W 6 ft/c$fU F 5 -i 3 a «=> & 3 9BESUBI3UI 
3±KWMWMI5«S»t. MCC&fl&&&«iE»JI5± 
tC*ny5AH6'*g!W> «SJB7ra-5fcfe©-r* 
S. 27- F 1 ©x>rK^^gp{Cttx>^^3^*^fiK 

£ft-C*9. flB*U£»J| 3 Br -F% 0, «ttM3ftcd- 

JgJKUroS. 5U6091©*- FBCCiStt. ^pJ3M 
iflftSii&ffi^IB&Jf 5 fcH*ttM*iTOlflNR& t/Ttttt 
TfeD. C©JS^«^H5©««(CJ;»J, */-F© 

O^-FKiJ^TB. x>^^SB8©1S$8*ja^ltt 
&BBIMI 5 ©t»$g 4 H— 4 0 fcflteCC B. &$«g«liBSI* 
■ 5 ©««*ti>iK^S^aP8©fll«©*««3£{CWS* 
&4>©4-Ct£„ X, JS66Wl©*-F«C©«fc^«: % 

ah 6. ffaw7*RWfc«jfi©. mmwmmti.*'} 

iSiS tttWIf * * n # 7 a © j^ffi 4 fc t ©r . 

«jR8B»aLi:«:JBJflE3*'Cl»SC4KJ:»J. 
-KRCJf»fT9F*jE«*-FK:*ji>r*>. £&B 
#*«:|*i,i>fc©4 OTt,**. ft, HJfiWI l icis^x, 

WM%mm3 b* f ^ -r ^-fcRse-r. ^Btciswfck© 



«*2^©««©»(darft4l/'CB. *-K±CC&Jl* 

■«tcitts»ji-j-**ffi. aa«e»i*»6±©*is©t»© 
^ffigF^aEaasi-c**. x. iafc«i©*-F©±«: 

B5±(Cffll>4C4fcTt4„ 

[0010] #HS6{«©J8^ JWKAmiB«iB5^ s 

S^uy-7*ad/^A©ssta4LrjgsS3nr(,»s 

IB. «gW*Ktffct>©«\ SBSifBliUIiCtWc. git 
@. ffi&&8iB&JB. sMa^5AJB*KWfc«W». SI 
ttffl l ©93BW 4 0 r i> 5 c » 5 ft Jf «j$© 6 ©ftflftf e 
n*. BWtf(ci6i;r«WE*awi-rti«ai,>. x. #Si 

SiW©J©-^-«. ^»K*IB^)15±tc*ai/^Ajl6?: 
Rttft:«i. sfiSSJCjStr. »feH ; SrS^IB^J14^Si5S 

^{cioT Bfig^IBi M±KKflMMHt«Ui«K Wfc/c 
W©#/a*siI^-5. ±IB, *o^7A©SS : til4L 
TB. SB»«©J:9{c*«J:»3<t4S**»tB. «K. 

^jS€rO«:<C>fe©4-r4*-rBlaIDt?*-S. 
[0011] S?S&#1 1 ©*- F©SWcoiiT. MKiJl 
F©»W 4 4 LTiJ, Hi6^-C©tt-ft 
fcfxjl/Wfficc. i/- FtfcfcS^BStK©. ^--fa>. -fe 
;H3-^y?-fe^F. ■feAn-xF'JT'fef-F, # 

u>, #yx^^;i/>«py-f = f. #u*-#*-F* 

tf**tt**t>Bffl^to'»-Cta^i*4 LrJBl»4 C 4*5 
fe^-S. *-F««4 0rfi*Sh*«ttfc4itB?S 
g, M&. HBKtt. j^RBiltta:£«4M[0r. ±Ett 

^©**56.»su^*>©*3as:s!»?Tn«ai^ 

Stt©153B0. 0 0 5-5mmlgT*i„ 
[0012] 65MIBISH3 4 LTB, r-Fe 2 0 a . Co 
t&M T - Fe, 0 3 . Fe 3 0 , , Cra , Fe. Fe-Cr . Fe- 
Co, Co-Cr , Co-Ni . Mn-AI . Ba7l5-f F. Sr7l 
5-/ F& £©fie*&»©»tt*t»)WtSa:»BS* S^B 

KJ:^T*-Fatls#©±K*iS-r4C43&s-c*4. £ 
fc. ^MfB^JlttFe. Fe-Cr. Fe-Co, Co-Cr & 4'©^ 
«SEfcB^**l»B*ti6©<t^»*fflt>r. 

^^y^^ *-5#^&4'(c«fco-cStt±«:jgfiS 

-rSif^KB. *©ISfBl~100MmjifiL<a5 
-2 0/Ltmfig-C*^,, £tcM£MMm. Xz-Csrirtt, 



0-3) 
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JgJlfctl OOA-l t±m&$L<it5 00-2000A 
^flg&SWi^+trfci^UiOrtt, 

AS. m.ibx-)i>/mmx->i>&&£#®$i> ^uf>fS 
ft. !&g«cjsor, - h yjU3Af e c£'<D3A^si*s 

JW. v-jfx, s^yn-^-ou. #-#>-e©ffe©a 

[0013] c c-cssas«B 5 1 vxm^ en**» 

ttfSJUJliOrtt. Te, Sn, In. Al, Cu, B 
i> Pb, Zn&£©#fii*.2>t,>W:Cfte>©i^i:6 0< 
«T e-*-;Wi- tj:^(D±i^m<Dit^m^mi-f 6ft 

£*{C<fc»). #~K©S**±. &l>0. emiB^g±iCJfJ- 

tor©a*!i£iiifc-r/c&. eiB^w-a-act**?* 

tA>. &H&VmK)JRJVt* 1 0 0A~1 Mm» 

*o<»5 oo-i o o o Aggre**. 

[0 0 14] fuj£©J:5&C. 41KI6DT. JBMlWMB 
IM±K^1fHR*9!llKc-*-<SfcaMc. JBMiKttlBJMI 

3%>HzjUp-x, x^;Ut Ka+i/x^Hzjl/p-x. 

X =}■ l> > & £*© X 7- u >*§fflg& 3 C >5i X U 
£WIS. yy £i> yi§> =imi>. 
;k #y r i";ju^x^;i/. #yr? y^-T^-n^i* 
cdt * y ;P«fli*fc»y £ f y®!«fli©mit*5(.>«« 

y>«tf©ay>xxfj«, ^y^fx;H^Bi, 
#xi^f;«, ^y^u*>«jjji. y^^-jvmm 
*«Mno. z hic&mtcifccx , iusbw. sjsw. vv 

m bxtj;zm&tm$>z>wtj>**m^-c. am© 

jtsr*s. 3 6&c sjspa©s*^4is*ns-a-cjipaiai 
jv/smv-frim&fa x^u >/m8L\z-)\>*m.-& 



gCCI&Cr. pJ3g#J. «{fcjWtt£*sajOOfc 
«S!l*SC>lJ#iKSlIt?©»l/fcfe©*P-^& * 

[0015] ffi^Jl 7 «. Sl&ffim? JJl/»£5 5 * - 

mtcm^ t>titc&f$,fflg§tmmti; &©#£ < m^zti *> 

S. S&©W±<tt,>5*.rW=PJr£>9. JE«c«?MHR{t 

u$«:*T;ts©rjf?£ot,>. sfc. wi+«cs^ y=i-> 

[0 0 1 6 ] ^O^Aiett, SattffitmtfaftliJ 

t!r&-2>„ JittffKcra. ^lSfa^yxx^;^flt. 
yju^u^^flg. x.p+s^ettri'yjUMg. x-j<+ 
^tt^lSfli^ y xxfAii, r ^ y ;i/gx^fjn 
st. rj'j^rnm ^f-p^^p-^isfli. *y 

x^u>^fli. TA"^ 9 PttHI. 

h. y-7^>^is^©^P5». -^>v r -r;u^*-^-y- 

y-^ h + 7'/e^-/ v^^;bx h y;u. y^xx 

«Mia?«p©«aj:t)J«<«:4J:5K:*j«0'CIWU * 
ftKjfCH, ^^X|£^iagE*si 0 0' C-200" Ci 
&£«£'5K:-r£©#fi : £l/t,>„ S/c. C(5.tB^AI 
6 tt, G&KDjj&K. «fc 0 -f >*jb^*ffiK «t o T^fiK 

it, SWitt ^0. 5-1. 0g/ 

-O^CC-TSCi^r^-r-Si. 0. 5-2. Oum© 

[0017] *Hi«Ttt*a ^7A5itl)(i5SiK« 

or^^t,^ ^p^^Ajs^nii. -fiSfc. s*fK»js 
r. ^jr. ^|{b^. i/^x^it. xa**. ^ 

MSi0r«*P^^A4JS«Mi-r4«-&{c«. 

Mi-r-5«^fc«. *p^A0jdwr*-5«iijiia 

^tJ^or^P^^A^m^^O. 0A>fe. TH^ 

[0018] 3f:|U6fia|©J: *> CCSS4M©*P ?7 A©ii 
^■Kfflt^n-S#M»)S<!:Or«. JM&fttCW:, Cr. 
Ti. Fe. Co, Ni, Cu, Ag, Au, Ge. A 



1. Mg. Sb, Pb. Pd. Cd. Bi. Sn. S 
e. In, Ga. Rb<K>AWacf*©BMfc»..affc«l 

SSEM-C^S. ±i2©£II©*. A 1 > Cr, Ni, A 
g. Au?*!ifSl<, BUlttl 0-1 0 0 0 0 AS$ 
L<«. 200-2 000A-C*5Ci*M$LO o 

[o o 1 9] •^•cmmm2^mm>. 02 <-o «n 

JfcflUOfc-FO^FffiH. 02 (n) B-e<DBl-B2 
{CfcWSKffiH-C&S. 0*. 2 11M-K, 2 2»I 
*WMR. 2 4«*W> 2 5 OAMWRIBftJB. 2 7BS 
SB. 2 2Attjmttt3EfMM$£tttt?. 2 8»x> 
tf*:£?:gp-C*S. *3tB«W©*-F2 IB. .®&®J3I 

m$Rgpibrx>^rxs^sp2 8*Rtrcir>«. *£jt 

09©#-F2 1&. 3B««l©*-Fi|BI*{C. ^3JM 

mtemmwmmm 2 5 kb«imi22 *?iatii«i u 

-CgWTfct). C©i&&HKlWB»JI2 5©t##R(c<fc»). 
#-F©X&©*J3£*«8@l5C-C#£. -S-l/t, 
S^gP2 8®flNR%MittWEMI2 5CD«$Ri|^— t 

ofctteKB. imnaNeflM2 50flm#x>2K;*& 
^gp 2 8 (Dfffffioxftfiescc^aiQc & © & & a. 

W©*- F 2 1 QflMHttJMSlM 2 5 ±tcEK»Jil»± 

©fc«t>* n ^5 Ait- «ttf«Ealit*irr &s«sw $ 

[0 0 2 0] ^C(r>^UfeM3«*tfS. 03 

¥m<D9mw3<D*j-~F<Dwm®. 03 (p) «-e©c 

l-C2K*iWS»rffiB|-C*S. 3 1tt*-P. 

3 0 Bfr-f 3 2 BHWflNR. 3 3 fcHSSU F 

3 4»att. 3 5 ammmmm. 3 6b* 

3 7ttS«iT, 3 2 Atti&&&&iE&JB 

F i l§lttCcffiflM&tt(gBfl» 3 5 3 4 ifcSWite 

©■C*S*i. !S$fcffiygfB»B3 5±5t. *Pi7*7AB3 
6. &SB3 7. -y--f >/t*Jl/3 0£»CffML/c4>© 
-e&£. $SUfe09©«^fc. %ttMl ©#- F£|5tf£ ' 
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